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Chapter I -INTRODUCTION 



T his publication bfjngs together information 
from many sources on the personnel who 
make up the Nation’s scientific and technical 
manpower — their supply, employment, utilization, 
characteristics, compensation, and education. It 
is intended to serve both as a source book and as a 
guide to more detailed information in the various 
original sources from which the data were drawn. 
The data in this report were selected as the most 
appropriate for a clear understanding of the 
growing body of information dealing with this 
complex subject. They are the latest available 
at the time of writing and, when pertinent for 
showing trends, include statistics for earlier 
years. 

Purpose of Report 

Information pertaining to the scientists, engi- 
neers, and technicians who perform the multitude 
of functions necessary to our economic growth and 
modem technology has become increasingly im- 
portant to the Government, educational institu- 
tions, industry, and the general public. Some of 
the outstanding problem areas for which 
inf ormation is sought are: 1) the assurance of an 
adequate supply of well- trained scientific and 
technical personnel to meet present and future 
needs, 2) the utilization of available scientific and 
technical manpower to the fullest extent possible, 
S) the improvement of the quality of, as well as an 
increase in, science and mathematics instruction, 
and 4) the need for improving and strengthening 
the educational system in ways that will permit 
training of larger numbers of well-qualified 
scientists and engineers. 

The Nation’s vital concern about its scientific 
and technical manpower resources is reflected in 
the National Science Foundation’s programs of 
scientific man power studies. More than a decade 
has elapsed since enactment of the Act which 
directs the Foundation to **. . . maintain a 
register of scientific and technical personnel and in 
other ways provide a central clearinghouse for 
information covering all scientific and technical 
personnel in the United States . . . .” This 



mandate has been interpreted to include the 
compilation, analysis, and distribution of in- 
formation on the supply, employment, utilization, 
demand, characteristics, and training of such 
personnel. 

In 1955 the Foundation issued a publication, 
Scientific Personnel Resources ,* which was at that 
time the most comprehensive summarization of 
data relating to resources of scientific and technical 
personnel. There were many serious gaps in 
information, however, and the inadequacies of the 
data in many areas did not pennit meaningful 
responses to urgent questions dealing with national 
defense needs, science and technological education, 
and the furtherance of science itself. 

In the next few years, there was mounting 
pressure to expand systematically the collection 
of needed statistics on scientists and engineers. 
As a result, in 1957, the Foundation together 
with the President’s Committee on Scientists and 
Engineers appointed a special advisory panel, 
chaired by Dr. Philip M. Hauser of the University 
of Chicago, to review requirements for scientific 
manpower data. The panel’s findings were issued 
in a 1958 Foundation report, A Program for 
National Information on Scientific and Technical 
Personnel (NSF 58-28). The report included 
recommendations for major areas of scientific 
manpower data collection and research, and many 
elements of the Foundation’s current programs in 
these areas were proposed in that publication. . . 

A substantial body of manpower information 
has now been accumulated through studies and 
surveys by the National Science Foundation staff 
or through grants and contracts with other 
Government agencies, colleges and universities, 
and independent research organizations. Nu- 
merous other Government and non-Government 
agencies have undertaken manpower studies in 
their own special areas of interest. These too 
have added greatly to our knowledge. The 
present publication brings together as much of 
this data as practicable. 

i Washington, D.C. 20402: Supt. of Documents, U.S. 
Government Printing Office. 
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Scope and Limitations of Data 

This book is concerned primarily with the 
physical sciences, the life sciences, and engineering, 
and selectively with the health fields and the 
social sciences. It should be pointed out that 
data on manpower in the social sciences are still 
very limi ted, whereas information on the other 
sciences and engineering is now fairly extensive. 

Comprehensive information on the health fields 
is provided by other Federal Government agencies, 
notably the Department of Health, Education, 
and Welfare through its National Institutes of 
Health and Public Health Service . 2 In some 
instances, when a particular study of scientific 
and technical personnel obtained information 
relating to the social sciences or the health fields, 
it has been included here. The annual Civil 
Service Commission employment survey of Federal 
Government white-collar workers is an example of 
this kind of study. On the other hand, the 
Bureau of Labor Statistics employment surveys 
of scientific and technical personnel in industry 
(the basic source for data in this sector of the 
economy) are now endeavoring for the first time 
to obtain data on selected social scientists,, and no 
attempt has been made to provide estimates of 
them in this report. 

Organisation of Report 

Besides this introductory chapter, the report 
has been divided into five other chapters. They 
cover topics of economic background, employ- 
ment, and characteristics, education, and demand 
for scientific and engineering personnel. 

Chapter II examines certain trends in the 
economy in order to provide perspective for an 
evaluation of the multitude of detail on scientific 
and technical personnel. It covers growth of the 
economy as reflected by gross national product 
(GNP), expenditures for research and develop- 
ment (one of the principal factors in demand for 
scientists and engineers), and expenditures for 
education (a principal factor in supply). The rest 
of the chapter discusses trends in population and 
the labor force, pointing out developments in total 
population, total labor force, white-collar workers, 



2 The Health Manpower Source Book series, published 
by the Public Health Service, has been providing detailed 
manpower data on the various health occupations for a 

number of years. 



professional and technical workers, and scientists 
and engineers. 

Chapter III deals with employment of scientists 
and engineers. It first traces employment in the 
economy as a whole, as well as in various sectors of 
the economy, namely, industry, colleges and uni- 
versities, government (Federal, State, and local), 
and nonprofit organizations. A special section on 
the atomic energy field— a unique category— and a 
brief statement about the military services are 
included. The remainder of the chapter presents 
data on utilization in terms of the functions that 
scientists, engineers, and technicians perform at 
their places of employment. Information is 
given here first on scientists and engineers through- 
out the economy and then on the sectors for which 
such inf ormation is available. A section on 
scientists and engineers in research and develop- 
ment is included at the end of the chapter. 

Chapter IV discusses backgrounds and charac- 
teristics of scientists and engineers. Much of the 
material is drawn from the National Science 
Foundation’s National Register of Scientific and 
Technical Personnel, which has provided data 
mainly on scientists and only on a limited number 
of engineers . 3 Nine characteristics are discussed: 
employment status, geographic distribution, level 
of education, age, years of experience, type of 
employer, type of work activity, foreign language 
proficiency, and income. The last topic occupies 
the second half of the chapter and is examined 

extensively from many aspects. . # 

Chapter V covers education and training in the 
United States. It begins with a brief description 
of the size and composition of the educational 
system — numbers of schools, teachers, and stu- 
dents, with data separated by public and private 
control, and by elementary, secondary, college, 
and graduate level of education. Then enroll- 
ments and graduates are shown in detail at mgn 
school, college, and graduate school levels. The 
currently critical subject of school dropouts is 
treated at some length, including material on both 
high school and college dropouts. In the final 
sections of the chapter, data from a special Na- 



77THI7 KoqpH on information obtained through the 
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tional Science Foundation study of college grad- 
uates show employment status and relationship of 
training to occupation. 

Chapter VI briefly discusses methods used by 
Government and non-Government agencies and 
organizations to estimate short- and long-range 
demand for scientists and engineers.. It provides 
recent examples oi information obtained by these 
organizations through the use of different ap- 
proaches analyzing demand in various areas of 
employment. 

Technical notes have been placed at the end of 
most chapters to clarify and define some of the 
terminology and classifications. A more detailed- 
and technical discussion of the methodology em- 



ployed to obtain data and the problems involved 
may be obtained by referring to the original 
sources. A bibliography listing the source ma- 
terials used will also be found at the end of each 
chapter. General references relating to the vari- 
ous subject matters discussed in all chapters are 
listed in Appendix A. In Appendix B are listed 
Government and non-Government agencies and 
organizations having data-collection programs re- 
lated to scientific and technical manpower, to- 
gether with brief descriptions of their activities. 
An index is provided in appendix C to enable the 
reader to locate information dealing specifically 
with any particular subject matter in this report. 
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Chapter II— ECONOMIC BACKGROUND AND GROWTH OF 

SCIENCE AND TECHNOLOGY 



HPHE rapid growth of science and technology 
-*• and the concomitant increase in the utilization 
of scientific and technical manpower in the United 
States should be reviewed against the background 
of various economic developments. This chapter 
presents some pertinent background information 
relating to the overall growth of the economy, 
expenditures for scientific research and develop- 
ment, and funds expended for the Nation’s edu- 
cational system. In addition, an analysis of the 
available trend data on population, labor force, 
and employment of professional and technical 
workers provides a framework within which the 
growth of scientific and engineering manpower 
may be better understood. 

Over the past three decades, the United States 
has undergone a severe economic depression, been 
involved in World War II followed by the postwar 
adjustment of the late 1940’s, and has had a series 
of business cycles in the 1950’s and beyond in 
which temporary periods of economic recession 
have been succeeded by higher levels of economic 
activity. Despite these happenings, the Nation’s 
productivity, as measured by the U.S. Department 
of Labor’s index of output of goods and services 
per man-hour, continued to increase. Since the be- 
ginning of the Depression more than 30 years ago, 
productivity has more than doubled. 

Gross National Product 

The Nation’s economic performance may be 
evaluated through the use of various measure- 
ments. One of the best known overall indicators 
of economic growth is the gross national product — 
the total volume of all goods and services pro- 
duced in the United States as expressed in dollar 
figures. The trend in the growth of the GNP 
shows a general upward movement since 1930. 
By the end of 1960, the total value of all goods 
and services had increased by $218 billion over 
the previous decade and reached a level of $585 
billion during 1963. (See table II— 1 .) 
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Table II— 1. — Groat national 'product, 1980-68 
(Billions of dollars) 



1963 

1962 

1961 

1960 
1969 
1968 
1967 
1966 
1966 

1964 

1963 

1962 

1961 
1960 
1940 
1930 



Total gross national product 


In current 
prices 


1963 prices 


585. 1 


585.1 


554.9 


563.6 


518.2 


531.2 


502.6 


521.3 


482.7 


508.4 


444.5 


476. 7 


442.8 


483.9 


419.2 


474.4 


397.5 


464.9 


363. 1 


431.4 


365.4 


440. 1 


347.0 


420.8 


329.0 


404.9 


284.6 


374.0 


100.6 


242.0 


91. 1 


194.6 



Sources: U.S. Department oi Commerce, Office of Business Economics, 
Survey of Current Bueinett, April 1964 and U.S. President, Economic Report 
of the Pretident, 1964 and 1961 issues. 



Research and Development 
Expenditures 

One important factor contributing to the 
economic growth and development of the Nation 
through its impact on the advancement of science 
and technology has been the increasing allocation 
of resources to science and technology, particularly 
research and development, in all sectors of the 
economy. Surveys undertaken by the National 
Science Foundation indicate that in a 10-year 
period R&D expenditures increased about three 
times — from about $5 billion in 1953-54 to more 
than $16 billion during 1962-63. (See table II-2 
and chart II-l.) Expenditures for basic research 
increased from $432 million in 1953-54 to an esti- 
mated $1.7 billion in 1962-63. However, the pro- 
portion of basic research expenditures in relation 
to R&D total increased very little — from 8 to 10 
percent — during this period. 1 Consistent and 

1 National Science Foundation, Reviews of Data on 
Research & Development, No. 41, “National Trends in 
R&D Funds, 1953-62,” NSF 63-40. 
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Chart II-l. Trend in total research and devel- 
opment expenditures, 1953-54 to 1962-63 

(MIIins if isllafsl 




Source: National Science Foundation. 



comparable data for scientific expenditures are 
not available for years before 1953, but it is esti- 
mated that just prior to World War II the total 
annual expenditures for such activities were only 
slightly more than one-third of a billion dollars, 2 
an amount about double that expended a decade 
earlier in 1930. 

The principal source of funds for the support of 
scientific research and development during the 
past decade has been the Federal Government. 
During the years following World War II, Federal 
expenditures for R&D decreased substantially 
from a peak in 1944 and 1945 until the early 1950 s, 
when the advent of the Korean War and the con- 
tinuance of international tensions required much 
greater support from the Government for defense- 
related activities. (See table II-3.) By the end 
of the 1950’s Federal expenditures were further in- 
creased by costly programs for space activities. 
The upward trend in expenditures for research and 
development has continued virtually unaltered 
over the past decade. 

Most of the Federal expenditures help finance 
R&D activities in private industry. Progres- 



* Vannevar Bush, Science , the Endless Frontier. A report 
to the President on a program for postwar scientific 
research, 1945, reprinted, National Science Foundation, 

1960. 



sively smaller amounts support performance of 
R&D in the Government itself and much of the 
R&D performed by colleges and universities and 
other nonprofit institutions. The total increase in 
the funds for R &D performance from 1953-54 to 
1962-63 is due primarily to a rise of over 200 



Table II-2 .—Research and development expenditures, 
1958-64 to 1962-68 

(Millions of Dollars) 





R&D expenditures 


Year* 


Total 


Baslcresearch 


Applied re- 
search and 
development 


1962—63* 


16,400 


1, 720 


14, 680 


1961-62* 


14, 740 


1,488 


13, 252 


1960-61 


13, 890 


1, 256 


12, 634 


1959-60 


12, 680 


1,064 


11, 616 


1958-59 


11, 130 


975 


10, 155 


1957-58 


10, 100 


834 


9, 266 


1956-57 


8,670 


694 


7, 976 


1955-56 


6, 390 


547 


5, 843 


1954-55 


5,620 


485 


5, 135 


1953-54 — 


5,150 


432 


4,720 



and^^ta^^arsra^oyetfbysSvey respondents sectors ?' f 
omy. Data represent aggregates for 12-month periods beginning at some 
time in the earlier year. 
t Preliminary estimate. 

Sources: National Science Foundation, Rarfetw «£■ 

Development, No. 41. "Natlond Trends in BAD Funds, 1W3-62, NSF 63- 
40, ana U.S. President, Economic Report of the Preuaent, lvoi. 

Table 11-3.— Trend in Federal expenditures for scientific 
research and development , 1980-68 

(Millions of dollars) 



Fiscal year 


Total budget 
expenditures 


i Qfiq 3 


94, 311 


1 QfiO 


87, 787 


IQfil _ 


81, 515 


1 QfiO _ 


76, 539 


IQ req 


80,342 


1 Q*Q 


71, 369 


iqfV7 


68, 966 


1 


66, 224 


IQ** 


64, 389 


10*4 


67, 537 


1 Q*Q _ 


74, 120 


1Q*2 


65, 303 


10*1 


43, 970 


1Q*0 


39, 544 


1Q4* 


98, 416 


1 Q40 


9,062 


1930 


1 3, 183 



R&D 
expenditures! 



12, 226 
10, 373 
9,278 
7, 738 
5,803 
4,990 
4,462 
3,446 
3, 308 
3, 148 
3, 101 
1, 816 
1,301 
1,083 
1,591 
74 
*69 



f military personnel in research and development, 

* Preliminary estimate. _ 

* Estimate based on unpublished figures. 

Sources: National Science Foundation, Feiend 
Census, (Smlfittcaf Abstract, 1861. 
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Table II— 4 . — Funds for performance of research and development in the United States, by sector 9 .(968-54 to 1962-68 



Sector 


Annual expenditures (in millions of dollars) 


Percent 
increase 
1053-54 to 
1062-63 


1063-54 


1054-65 


1955-56 


1056-57 


1957-58 


1958-50 


1050-60 


1960-61 


1061-62 


1062-63 * 


Total 

Federal agencies— 
Industry 


5, 150 


5,620 


6,390 


8,670 


10, 100 


11, 130 


12, 680 


13, 890 


14, 740 


16, 400 


218 


970 
3, 630 

450 

100 


950 

4,070 

480 

120 


1, 090 
4,640 

530 

130 


1,280 

6,600 

650 

140 


1,440 
7, 730 

780 

150 


1, 730 
8,360 

840 

200 


1, 830 
9,610 

1, 000 

240 


1, 900 
10, 510 

1, 200 

280 


2,090 
10, 870 

1, 400 

380 


2,700 
11, 600 

1, 700 

400 


178 

220 

278 

300 


Colleges and 

universities 

Other nonprofit 
institutions 



1 See table II-2, footnote 1. 

* Preliminary extimates. 

Note: R&D performance as used here indicates the amount of funds actu- 
ally expended by a sector in carrying out R&D activities regardless of the 
source of these funds. 



sources: jNationai science 1 ? ounciatioii* itevicw>~ 0 / x/uib w* awcu/w» a 
Development, No. 41, “National Trends In R&D Funds, 1953-62,” NSF 63-40; 
and U.S. President, Economic Report of the President, 1964. 



percent in the volume of funds — almost $8 bil- 
lion — used by the industry sector in carrying out 
research and development activities. (See table 
II-4.) Each of the other economic sectors shows 
smaller absolute increases during this period. 

Expenditures for research and development in 
relation to the gross national product serve as 
one measure of the allocation of the Nation’s 
resources to the advancement of science and 
technology. An examination of these two eco- 
nomic indicators over a 10-year period shows a 
steady rise in the proportion of R&D expenditures 
to total GNP. While R&D expenditures more 
than tripled between 1953-62, as a percentage of 
the GNP they more than doubled — from 1.4 
percent to nearly 3 percent. (See table II-5.) 

Expenditures in the Educational System 

The educational system of the Nation is the 
primary source for training scientific and techni- 
cal manpower, and therefore of great interest to the 
National Science Foundation and other Govern- 
ment and non-Government agencies and organiza- 
tions. The steadily increasing funds expended by 
the educational system reflect both economic 
growth and the desire of the Nation to increase 
the educational attainment of the population. 
Total expenditures by educational institutions 
at all levels were $3.2 billion in 1930. They rose 
$118 million during the 1930’s, jumped nearly 
$6 billion from 1940 to 1950, and by 1960 had 
further increased more than $15 billion to an 
estimated level of almost $25 billion. (See table 
II-6.) Preliminary 1963 estimates indicate still 
higher total expenditures of about $32 billion. 



In publicly controlled institutions, which ex- 
pended about 80 percent of all educational funds, 
elementary and secondary school expenditures 
reached an estimated level of about $19.7 billion, 
and college and university expenditures about 
$5.1 billion, in 1963. Total expenditures by both 
public and private institutions of higher education, 
estimated at about $9 billion in 1963, were nearly 
3 % times the reported expenditures in 1950 and 
alm ost. 15 times those in 1930. Higher educational 
institutions currently expend more than 25 percent 
of all education funds. 

Educational expenditures in relation to GNP 
over the last 30 years indicate that not until the 
mid-1950’s was a definite upward trend established 
and maintained. (See table II— 7.) The amount 
of funds expended for education rose from a level 
of 3.3 percent of the GNP in 1930 to a high of 
4.5 percent in the early part of that decade and 



Table II-5. — Research and development expenditures and 
gross national product, 1968-64 to 1968-68 



Year* 


R&D expenditures 
(in millions of 
dollars) 


R&D expenditures 
as percent of ONP 


1962-63 2 


16,420 
14,740 
13, 890 
12,680 
11, 130 


3.0 


1961-62 


2.8 


1960-61 


2.8 


1959-60 


2.6 


1958-59 


2.5 


1957-58 


10, 100 


2.3 


1956-57 


8,670 
6, 390 
6,620 
5, 150 


2. 1 


1955-56 


1.6 


1954-55 


1.6 


1953-54 


1.4 




- 



i See table II-2, footnote 1. 
* Preliminary estimate. 



Sources: National Science Foundation, Regem of Data on Svs»»^& 
Development, No. 41, “National Trends In R&D Funds, 1953-62," NSF 
3-46; and U.S. President, Economic Report of the President, 1964. 
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Table II-6 . — Total expenditures in the educational system, hy level and control, selected years, 1980-68 



Academic year ending- 



1963 

1962 

1960. 

1958. 

1956. 

1954. 

1952. 

1950. 

1940 

1930 



All levels 


Elementary and 
secondary schools 


Total 


Public 


Private 


Public 


Private 


31, 980 
29, 430 
24, 722 
21, 120 
16, 812 
13, 950 
11, 312 
9, 335 
3, 352 
3, 234 


24, 760 
22, 870 
19, 417 
16, 748 
13, 352 
13,084 
8,967 
7,312 
2, 756 
2,655 


7,220 
6, 560 
5,275 
4,371 
3, 459 
2, 866 
2,345 
2,023 
597 
578 


19, 660 
18, 220 
15, 694 
13, 634 
11,005 
9,172 
7,402 
5,883 
2,364 
2,366 


3, 300 
2,980 
2, 412 
2,079 
1,627 
1, 364 
1,036 
790 
230 
235 

T8A 



Institutions of bigber 
education 



Public 



5, 100 
4,650 
3,753 
3,114 
2, 348 
1, 912 
1^ 565 
1,430 
392 
289 



Private 



3, 920 
3, 580 
2,864 
2, 293 
1, 832 
1,502 
1, 309 
1, 233 
367 
343 



i Preliminary estimate. 

Noil: Data include Alaska and Hawaii beginning in I960. 

then declined slowly to a low point of less than 
2 percent during the latter years of World War II. 
The strong emphasis on the needs of the educa- 
tional system slowly brought this level up until, 
in 1962, such expenditures comprised over 5 per- 
cent of gross national product. (See chart II-2.) 

Population and Labor Force 

The growth of scientific and engineering man- 
power can be gaged in relation to the broader 
framework of population and labor force trends 
and to certain changes in employment among the 
major occupational groups. Total population in 
the United States increased from 123 million in 
1930 to over 180 million in 1960. About half of 
the total increases took place during the 1950’s, 

Table II-7. — Educational expenditures and gross national 
product, selected years, 1980-68 



Academic year ending- 



1962 *. 

1960 

1958 

1956 

1954 

1952 

1950 

1940 

1930 



Total educa- 
tional expend- 
itures (in mil- 
lions of 
dollars) 


Educational 
expenditures 
as percent of 
GNP 1 


29, 430 


5.5 


24, 722 


5.0 


21, 120 


4.8 


16, 812 


4. 1 


13, 950 


3.9 


11,312 


3.3 


9, 335 


3.5 


3,352 


3.5 


3,234 


3.3 



i A djusted to a school-year basis by averaging data for 2 calendar years 
concerned. 

a Preliminary estimates. 

Note: Data include Alaska and Hawaii beginning in 1960. 

Source: U.S. Department of Health, Education, and Welfare, Health, Edu- 
cation, and Welfare Trend*, 1963 edition. 



Source* U.S. Department of Health. Education, and Welfare, Health 
Education, and Welfare Trends, 1963 edition. 

with nearly 3 million people a year added to the 
population in that decade. A closer examination 
of the increase in population, by different age 
groups, reveals that the entire 15 to 24-year age 
group — from which most of the college population 
is drawn and new entrants come into the labor 
force — increased by only 2 million persons to a 
total of 24.5 million in the 30 years since 1930. 
(See table II-8.) 

Chart II-2. Expenditures for research and 
development and education as percent of the 
gross national product, 1954-62 



0 1 



1954 



(percent] 

2 3 4 5 6 

l 1 1 1 I 



^ . 0NP 

(in bimons) 






1956 

V j * 18 J 

~ 






1960 



1962 




Sources: National Science Foundation: Department of 
Health, Education, and Welfare, Office of Education, and 
Department of Commerce, Office of Business Economics. 
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Table II-8. — Population of the United States, by age and sex, 1980-60 

(Millions of persons) 



Age 


Total population 


Male 


Female 




1030 


1040 


1050 


1060 


1030 


1040 


1050 


1060 


1030 


1040 


*1050 


1060 


Total, all ages 


123. 1 


132.0 


151. 7 


180. 7 


62. 3 


66.2 


75. 5 


89. 3 


60. 8 


65. 8 


76.2 


91.4 


Under 15 


36.0 


32. 9 


40.8 


56. 1 


18.2 


16. 7 


20. 8 


28. 5 


17. 8 


16.2 


20.0 


27. 4 


15 to 19 


11. 6 


12. 3 


10. 7 


13.4 


5.8 


6.2 


5. 4 


6. 8 


5.8 


6. 1 


5. 3 


6. 6 


20 to 24 


10.9 


11. 6 


11.6 


11. 1 


5.4 


5.7 


5.8 


5.6 


5. 5 


5.9 


5.8 


5.6 


25 to 34 


19. 0 


21.4 


23. 9 


22. 9 


9.5 


10. 5 


11. 7 


11. 3 


9. 6 


10.9 


12. 2 


11. 6 


35 to 44 


17. 3 


18.4 


21. 6 


24.2 


8.8 


9. 2 


10. 7 


11. 9 


8.4 


9. 2 


10. 9 


12.4 


45 to 54 


13. 1 


15.6 


17. 4 


20. 6 


6.8 


8.0 


8.7 


10. 1 


6. 3 


7. 6 


8.7 


10.4 


55 to 64 


8. 5 


10. 7 


13.4 


15.6 


4.4 


5.5 


6.7 


7. 6 


4. 1 


5.2 


6. 7 


8. 1 


65 and over 


6.7 


9.0 


12. 3 


16. 7 


3.4 


4.4 


5.8 


7.5 


3. 3 


4,6 


6. 5 


9. 1 



Note: Detail may not add to totals because of rounding. 

Sources: U.S. Department of Commerce, Bureau of the Census, Current 
Population Report $ (series P-26), No. 114, Eitimatee of the Population of the 



United States, by Age, Color, and Sex. 1900 to 1910; No. 146, Estimate! of the 
Population of the United States, by Age, Color, and Sex, July 1, 1950 to 1956; 
and No. 246, Estimates of the Population of the United States, by Age, Color, 
and Sex, July 1, 1960 and 1961. 



Labor force growth, like that for the population 
as a whole, was substantial in the 30 years ending 
in 1960. The number of workers in the labor force 
increased by nearly half during this period — from 
50 million to 73 million. However, in proportion 
to the total population, the labor force remained 
at virtually the same level. (See table II-9.) 

In addition to absolute growth in population, 
among the factors tending to increase the number 
of persons in the labor force have been an in- 
creasing participation of women in the labor force 
and a reduction in the mortality rates. Between 
1950 and 1960, when the labor force grew by 
8.4 million, women workers accounted for nearly 
5 million of this increase. An examination of 



Table II— 9 . — Total population anu labor force growth, 

1980-68 



1963 

1962 

1961. 

1960 

1969 

1958. 

1957. 

1956 

1955 

1950. 

1940. 

1930. 



(Millions of persons) 



Total 

population > 


Labor force 


189.3 


75.7 


186.6 


74.7 


183.7 


74.2 


180.7 


73. 1 


177. 3 


71.9 


174. 1 


71.3 


171.2 


70.7 


168.2 


70.4 


165.3 


68.9 


151. 7 


64.7 


132.0 


56.2 


123. 1 


50. 1 



1 July 1 of each year. 

Sources: U.S. Department of Commerce, Bureau of the Census, Current 
Populatton Reports (series P-26), No. 277, Estimates of the Population of the 
United States, January 1, 1950 to November 1, 1965; No. 260, Estimates of the 



vnucu otttmr. uanuary i, ivou to JSOVtmotr 1, ItA 

PowUationoftheUnited States and Components o, wnunyc, ww w 

1969; and U.S. Department of Labor, Bureau of Labor Statistics, Employ - 
ment and Earnings, Vol. 10, No. 8, 1864. 



p ulation Change, 1910 to 



the age group 20 to 24 years, in which new college- 
trained entrants into the labor force are usually 
found, reveals a slight decline for both men and 
women. 

In the key 25-to-44-year age group, there was 
an increase of 2.5 million, which was accounted 
for entirely among the workers in ages 35 to 44. 
This is due primarily to the "low birth rates of 
the 1930’s. (See table 11-10.) 

Growth of the “White-Collar” Popula- 
tion 

Comparable information on the composition of 
the major occupational groups over a long period 
of time is lacking, although the long-term trends 
on the numbers of persons in these occupations 
are considered generally reliable. During the 30 
years that the labor force rose about 50 percent, 
the sector defined as the “white-collar worker 
group” more than doubled— -from more than 14 
million to almost 30 million. (See table 11-11.) 

Clerical workers, the largest segment of the 
white-collar group in 1930 (30 percent), underwent 
the greatest growth in both numerical and per- 
centage terms; in 1960 they numbered over 10 
million and comprised over 34 percent of all 
white-collar workers. The major part of this 
increase was due to the influx of women into 
clerical positions. Whereas female workers made 
up slightly more than half of all clerical workers 
in 1930, by 1960 more than two-thirds of the 10 
million clerical workers were women. 

Professional and technical workers, in 1960 the 
second largest white-collar group, increased at 
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Tabu II- 10 . — Labor fores in the United States, by age and sex, 1 930-60 1 

(Millions of parsons) 





Total labor force 


Male 


Female 


Age 


1930 


1940 


1950 


I960* 


1930 


1040 


1950 


1900* 


1030 


1940 


1950 


1960* 


Total, all ages 


47.4 


56.2 


64. 7 


73. 1 


37.0 


42.0 


46. 1 


40 " 


10.4 


14.2 


18.7 


23. 


14 to 19 


4.4 


5.0 


5.4 


6.2 


2. 8 


3.3 
5. 5 
10.2 
8.9 
7.5 
4.7 
2.0 


3.4 

5.2 
11.0 
10.0 

8.2 
5.8 

2.5 


3.8 
5. 1 
10.9 
11.3 
9.6 
6. 4 
2.3 


1.6 
Q Q 


1. 7 

9 O 


2. 0 
9 7 


2. 

9 


20 to 24 


7. 1 


8.4 


7.9 


7.7 


4.7 


O 

2.6 
1 Q 


a. y 

9 Q 


At 4 
A 1 


A, 

A 


OF, to 34 


11.6 


14.0 


15. 1 


15. 1 


9. 1 


o. o 
9 A 


T, 1 

A 9 


b. 

5. 

3. 


as to 44 


10. 3 


11. 6 


14. 1 


16.6 


8. 4 


1. O 

1.2 

.6 

o 


4 O 
1 ft 


A 

Q 9 


45 to 64 


7.6 


9.3 


11.5 


14.9 


6. 4 


1. o 
1 A 


0. o 

1. 8 
.6 


55 to 64 


4.4 


5.6 


7.6 


9. 4 


3. 8 


1. U 

9 


65 and over-- 


2.0 


2.3 


3.0 


3.2 


1. 8 


, Z 


1 







0 



* Indudes persons 14 years of age and over. The 1940-00 data ow based on 
annual averages; the 1930 data are from decennial census, and 
strictly comparable with other years; total annual average figure for 1W0 
estimated to be 60.1 million (table II-*), but breakdown by age and sex not 
available. 

i Indudes Alaska and Hawaii. 



SonrcM’ 1030 John D. Durand, The Labor Force in the United SuUet, 1890- 
1960, Social Science Research Council, 1948; 1940 and 1950, U.8. 
of Commerce, Bureau of the Census, 

P-60). Annual Report on the Labor Force, 1940 and 1960, 1960, U.8. uepare- 
ment of Labor, Bureau of Labor Statistics, Employment and Earning!, 
Vol. 8, No. 5, 1961. 



Tablb 11-11 .—Economically active white-collar workers in the population, by sex and occupational group, 1930-60 

(Thousands of persons) 



Occupational group 


1930* 


1940* 


1950* 


1900* 


Total 


Male 


Female 


Total 


Male 


Female 


Total 


Male 


Female 


Total 


Male 


Female 


White-collar workers 


14,320 


9,504 


4,750 


16,082 


10,434 


5,048 


21,001 


12,974 


8,627 


29,606 


10,957 


12,542 


professional, technical, and kindred workers.. 
Managers, officials and proprietors, except 

Clerical and kindred workers 

Sales workers — 


3,311 

3,614 

4,336 

3,069 


1,829 

3,321 

2,090 

2,323 


1,482 

292 

2,246 

730 


8,879 

3,770 

4,982 

3,450 


2,271 

3,350 
2 282 
2,525 


1,608 

414 

2,700 

925 


6,081 

V165 

7,232 

4,133 


3,074 

4,456 

2,730 

2,716 


2,007 

700 

4,502 

1,418 


7,eoo 

7,105 
10,107 
4 608 


4,862 

6,047 

3,277 

2,781 


2,754 

1, 118 
0,890 
1,787 



1 civ ilian gainful workers 10 years old and over. 

* Persons 14 years old and over In the experienced civilian labor force. 

Note: Detail may not add to totals because of rounding. 

Sources: U.8. Department of Commarce, Bureau of the Census, Historical 



Statistics of the United Statet, Colonial Times to 1667, D-72-122: and U.S . 
Drowtment of Labor, Bureau of Labor Statistic, Special Labor Force Report, 
No. 14, “Labor Force and Employment in 1960. 



almost the same rate as clerical workers. This 
important group > which includes workers in 
scientific and engineering occupations, numbered 
over 7.6 milli on in 1960 and comprised more than 
one-fourth of all white-collar workers. In the 
professional and technical worker group, male 
workers increased by 3 million, or from 55 percent 
to 64 percent of all such workers from 1930 to 
1960. (See table 11-12.) 

Trends in Professional and Technical 
Employment 

Economic growth during the 1950’s and early 
1960’s provided many new job opportunities, and 
by 1963 total employment had increased 15 per- 
cent to 68.8 million. Outstanding during this 
period was the continued shift from manual to 
white-collar occupations (professional and tech- 
nical, managerial, clerical, and sales jobs). About 



85 percent of the 9-million increase in total em- 
ployment was due to the growth of white-collar 
jobs, and over two -fifths— almost 3.8 million— of 
these jobs were in professional and technical occu- 
pations. (See table 11-13 and chart II-3.) 

The industrial pattern of the United States con- 
tinued to change rapidly during the past decade. 
The growing intricacies of business organizations, 
the improving and increasingly complex technol- 
ogy, the impact of automation, and the great de- 
mand for professional, business, and educational 
services have stimulated continuous changes in the 
occupational structure. As indicated in table II- 
14, employment in professional and technical occu- 
pations showed the most rapid growth of all 
occupational groups — 66.5 percent — although cler- 
ical and service occupations (excluding household 
workers) also increased considerably more than 
average. Manual (blue-collar) occupations ex- 
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Chart II-3. Labor force, total employment, white-collar workers, and professional and technical 

workers, 1950-63 



(in lilliiis) 




Source: Department of Labor, Bureau of Labor Statistics. 

panded only slightly (skilled occupations provid- 
ing most of the 3.7-percent increase), and employ- 
ment in agriculture continued to decline. 

A more detailed examination of employment in 
several major occupational subgroups within 
the professional and technical group is available 
for the years 1957-63. Although data for 1950 
are not directly comparable with these other 
years, since they were obtained on a different 
basis from the data for the 1957-63 period, an 
indication of the trend during this period may be 
observed. Employment in the “other professional 
and technical” occupation group, which includes 



scientists, engineers, and technicians (excluding 
medical), had the largest numerical increase. 
(See table 11-15 and chart II-4.) However, all of 
the professional and technical groups grew con- 
siderably; and in the 1957-63 period, elementary 
and secondary school teachers showed the highest 
rate of growth. 

Scientific and Engineering Manpower 

The estimated total number of scientists and 
engineers 3 was nearly 1.4 million in 1963 — an 

8 See Technical Notes, ch. Ill for definition of 
scientists and engineers. 
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Table 11-12. Pet cent distribution of economically active white-collar workers in the population, by sex and 

occupational group, 1980-60 





1930* 


1940’ 


I960’ 




I960’ 




Uunpiiiouii group 


Total 


Male 


Female 


Total 


Male 


Female 


Total 


Male 


Female 


Total 


Male 


Female 


White-collar 

workers... 


100.0 


66.8 


33.2 


100.0 


649 


35. 1 


100.0 


60. 1 


39.9 


100.0 


57.5 


42.5 


Professional, tech- 


























nical, and kin- 
dred workers 


100.0 


55.2 


44 8 


100.0 


58.5 


41.5 


100.0 


60.5 


39.5 


100.0 


63.8 


36.2 


Managers, officials, 


























and proprietors, 
except farm 


100.0 


91.9 


8. 1 


100.0 


89.0 


11.0 


100.0 


86.4 


13.6 


100.0 


84 4 


15.6 


Clerical and kin- 
dred workers 

Sales workers 


100.0 

100.0 


48.2 

75.9 


51. 8 
24 1 


100. 0 
100.0 


45. 8 
73.2 


54 2 
26.8 


100.0 

100.0 


37.7 

65.7 


62.3 
34 3 


100.0 

100.0 


32.2 

60.9 


67.8 
39. 1 


White-collar 

workers— 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Professional, tech- 


























nical, and kin- 
dred workers 


23. 1 


19. 1 


31.2 


24 1 


21.8 


28.5 


23.5 


23.7 


23.3 


25.8 


28. 6 


21.9 


Managers, officials, 


























and proprietors, 
ex cent farm 


25.2 


34.7 


6. 1 


23.4 


32. 1 


7.3 


23.9 


34 3 


8. 1 


243 


35.7 


8. 9 


Clerical and kin- 
dred workers 

Sales workers..----- 


30.3 

21.4 


21.9 

243 


47.2 
15. 5 


31.0 
21. 5 


21.9 
24 2 


47.8 

16.4 


33.5 
19. 1 


21. 1 
20.9 


52.2 

16.4 


34 4 
15.5 


19.3 

16.4 


54 9 
14 3 
























n *rn inn. 


mm rd TT Cl 



» Civilian gainful workers 10 years old and over. 

* Persons 14 years old and over in the experienced civilian labor force. 

Sources: TJ.8. Department of Commerce, Bureau of the Census, Historical 



No. 14, “Labor Force and Employment in 1060.’ 



Table 11-13 — Total employed, white-collar workers, and professional and technical workers, 1950-63 



(Thousands of persons) 



Occupational group 


I960 


1951 


1952 


im 


1954 


1955 


1956 


Total employed 

White-collar workers 1 

Professional and technical workers 


59, 648 
22, 373 
4, 490 


60,854 
22, 413 
4, 788 


60, 989 
23, 070 
5,092 


61, 778 
23, 614 
5, 448 


61, 160 
23, 891 
5,588 


62,997 

24,585 

5,792 


64,928 
25, 597 
6, 096 


Total employed - 

White-collar workers 1 

Professional and technical workers 


1957 


1958 


1959 


1960 


1961 


1962 


1963 


65, 016 
26,451 
6, 468 


63, 966 
27, 056 
6,961 


65, 581 
27, 798 
7, 143 


66, 681 
28, 726 
7, 475 


66, 796 
29, 124 
7, 705 


67, 846 
29,901 
8,040 


68,809 
30, 182 
8, 263 



i includes professional, technical, and kindred workers: managers, officials, 
and proprietors; clerical and kindred workers; and sales workers. 



Manpower Requirements, Resources, Utilization, and Training by the U.8. 
Department of Labor, 1964. 



Source: U.8. President, Manpower Report of the President, and a Report on 



increase of about 1.1 million since 1930. Although 
estimates of the numbers of scientists and engineers 
are available for the past three decades in selected 
years, there is no consistent time series for each 



year of this period. However, an order of magni- 
tude and trend can be observed in these occupa- 
tions and related to the broader framework of the 
growth of the labor force and of professional and 
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technical workers. (See table 11-16 and detailed 
footnotes.) u 

Between 1930 and 1960, while the civilian labor 
force increased by 42 percent and professional 
and technical workers by 126 percent, the number 
of engineers rose over 290 percent, and the num- 
ber of scientists more than 625 percent. In the 
period from 1954 to 1963, engineers increased by 
300,000 and scientists by 210,000 — about 46 and 
105 percent respectively. 

Another index of the striking growth of the 
engineering profession can be shown in the ratio 
of engineers to the number of workers in the 
civilian labor force. In 1930, there were 436 
engineers for every 100,000 workers in the civilian 
labor force; by 1950, there were 861 per 100,000 — 
nearly a twofold increase — and by 1963 the esti- 
mated ratio had tripled to 1,302 per 100,000 
workers. From a different point of view — number 
of workers per engineer — the ratio has steadily 
decreased, although a little more slowly in recent 
years. This ratio dropped from 230 workers per 
engineer in 1930 to 77 in 1963. (See table 11-17 
and chart II-5.) 

An additional gross indicator of the increase of 
scientific and engineering manpower in the United 



Table 11-14 — Distribution of employed persons , by major occupational group, 1950 and 1960 



Occupational group 


Employment 


Percent distribution 


1960 


1900 


Percent change 
1050-60 


1960 


1900 


All occupations 

White-collar workers 

Professional, technical, and kindred workers 

Managers, officials, and proprietors 

Clerical and kindred workers 

Sales workers 


Thousands 
59, 648 


Thoutand* 

66,681 


11.8 


100.0 


100.0 


22, 373 


28, 726 


28.4 


37. 5 


43. 1 


4,490 

6,429 

7,632 

3,822 


7,475 

7,067 

9,783 

4,401 


66.5 
9.9 
28. 2 
15. 1 


7. 5 
10.8 
12.8 
6.4 


11.2 
10.6 
14. 7 
6.6 


Blue-collar workers 


23, 336 


24, 211 


3.7 


39. 1 


36. 3 


Craftsmen, foremen, and kindred workers 

Operatives and kindred workers 

Laborers 


7,670 
12, 146 
3,520 


8,560 
11, 986 
3,665 


11.6 
-1.3 
4. 1 


12.9 
20.3 
5. 9 


12.8 
18.0 
5. 5 


Service workers 


6,535 


8,349 


27.8 


11.0 


12.5 


Private household workers 

Service workers, excluding private household 

Agricultural workers 


1,883 

4,652 


2,216 
6, 133 


17.7 

31.8 


3.2 

7.8 


3.3 

9.2 


7,408 


5,395 


-27.2 


12. 5 


8. 1 



Nan: Detail may not add to totals because of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Labor Force f Employment , and Unemployment Statistic*, 1947-1961. 



Chart II-4. Growth in professional, technical, 
and kindred workers, selected years, 1950-63 




1951 1957 1990 1963 



Sources: Department of Labor, Bureau of Labor 
Statistics and Department of Commerce, Bureau of the 
Census. 



a> 
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Chart II-5. Growth trend of engineers in relation to labor force, selected years, 1930-63 
(niMker) 




Sources: National Science Foundation and Department of Labor, Bureau of Labor Statistics. 



Table II-lb.-Employment of professional, technical, and kindred workers, by major occupational group, 1950 and 1957-68 



Major occupational group 


1950 1 


1957 


1958 


1959 


1960 


1961 


1962 


1963 


Professional, technical, and kindred workers. 

Medical and other health workers 

Teachers, elementary and secondary 

Other professional, technical, and kindred workers.. 


4,921 


6,468 


6,961 


7, 143 


7,475 


7,705 


8,040 


8,263 


1,008 

1,042 

2,872 


1,156 

1,347 

3,967 


1,247 

1,494 

4,221 


1,240 

1,500 

4,404 


1,299 
1,620 
4, 555 


1,328 

1,642 

4,735 


1,353 
1,713 
4, 974 


1,351 
1, 817 
5,095 

... r r a 



• I960 data are based on 1950 Census of Population obtained in April 1950; 
data are not strictly comparable with other years, which reflect annual 
averages based on data collected at regular intervals over the entire year. 

Note: Detail may not add to total because of rounding. 



Sources: U.S. Department of Commerce, Bureau oi in* iwuua, 
Census of Population, I960, Central Social and Economic 
States Summary, PC (1)-1C; and U.S. Department of Labor, Bureau or 
Labor Statistics, Employment and Earnings, Vol. 8, No. 6, 1961, voi. iu, 
No. 3, 1963; and Vol. 10, No. 8, 1964. 
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Table 11-16. — Trend in estimated labor force: total employment; professional, technical 9 and kindred workers; engineers; and 

scientists , by selected years , 1980-68 

(Thousands of persons) 



Year 


Labor force 1 


Total 


Professional, 

technical, 


Engineers* 


Scientists 4 


Total 


Civilian 


employed > 


and kindred 
workers * 


1963 


75, 712 
73, 126 


72, 975 
70, 612 
64, 468 
63, 099 
55,640 
49, 820 


68,809 
66, 681 
60, 890 
59, 748 
47, 520 
45,480 


8,263 

7,475 

5,588 

5,081 

3,879 

3,311 


950 


410 


I960 


850 


335 


1954 


67, 818 
64,749 
56, 180 
50,080 


650 


200 


1950 


543 


170 


1940 


297 


92 


1930 


217 


46 





1 U.S. Department of Labor, Bureau of Labor Statistics, Employment and 
Earnings , vol. 10, No. 8, 1964. 

3 1963 (employed workers only), see footnote 1. 1954, 1960 (employed 
workers only), IJ.S. Department of Labor, Bureau of Labor Statistics, Labor 
Force , Employment , and Unemployment Statistics, 1947-61. 1930, 1940, 1950 
(workers in the experienced civilian labor force), U.S. Department of Com- 
merce, Bureau of the Census, Occupational Trends in the United States , 1900 
to 1960. 

* 1963, National Science Foundation preliminary estimate. 1960, National 
Science Foundation estimate based on decennial census data; see U.S. De- 
partment of Commerce, Bureau of the Census, U.S. Census of Population , 
1960 , General Social and Economic Characteristics , United States Summary , 
PC(1)-1C. 1954, National Science Foundation estimate. 1930, 1940, 1950 
(data adjusted to account for those in the decennial census not reporting 
occupations), U.S. Department of Commerce, Bureau of the Census, Occu- 
pational Trends in the united States , 1900 to 1960. 

« Excludes social scientists, all years. 1963, National Science Foundation 
preliminary estimate. 1960, National Science Foundation, Scientists, En- 



gineers , and Technicians in the 196(fs— Requirements and Supply, NSF 63-34. 
1954, U.S. Office of Defense Mobilization, Manpower Resources for National 
Security, 1954. 1950, National Science Foundation estimate based on decen- 
nial census data; see U.S. Department of Commerce, Bureau of the Census, 
U.S. Census of Population, 1960, General Social and Economic Characteristics, 
United States Summary, PC(1)-1C. 1930, 1940 (includes research engineers 
in the Federal Government and teaching staff in departments of engineering 
in colleges and universities; excludes scientists employed by State and local 
governments, in industry other than those in research laboratories, and in 
nonprofit organizations), John R. Steelman, Science and Public Policy, Vol. 
IV: Manpower for Research, 1947. 

Note— The figures for scientists and engineers are approximations chosen 
from various sources to show an order of magnitude and trend. They are 
meant to portray a self-consistent set of national totals rather than precise 
counts and therefore may not agree with figures cited elsewhere for the same 
years. 



Table 11-17. — Growth of the engineering profession in an expanding labor force, by selected years , 1980-68 



Year 


Labor force > 


Engineers * 


Engineers per 
100,000 in 


Workers in 
civilian labor 


Total 


Civilian 


civilian labor 
force 


force per 
engineer 


1963 


Thousand* 

75, 712 


Thousands 

72, 975 


Thousands 

950 


1,302 


77 


1960 


73, 126 


70, 612 


850 


1, 204 


83 


1954 


67, 818 


64, 468 


650 


1,008 


99 


1950 


64, 749 


63, 099 


543 


861 


116 


1940 - 


56,180 


55, 640 


297 


534 


187 


1930 


50,080 


49, 820 

i 


217 

1 


436 


230 



* See table n- 16 , footnote 1. 

* See table 11-16, footnote 3. 



States is the growth of the number of professional 
scientific societies and the trends in membership 
in such organizations. A 1959 study by the Office 
of Science Information Service of the National 
Science Foundation showed 42 national scientific 
societies at the beginning of the century. This 
number doubled by 1920 and increased steadily 
thereafter to 176 in 1959 (including 22 societies 
devoted to the social sciences). (See table 11-18.) 
Data on membership in many of these societies, 
by scientific discipline, are available for the three 
years 1937, 1948, and 1959. Although there is 
undoubtedly some overlap due to individuals 
holding membership in more than one society, 



observations for the three periods of time show 
some indication of the growth in different scien- 
tific areas. (See table 11-19.) 



Table 11-18. — Growth in professional scientific societies , 
selected years, 1900-59 



Year 


Number of 
societies 


1959 


176 


1940 


127 


1920 


88 


1900. 


42 





Source: National Science Foundation, Duet and Membership in Scientific 
Societies, N8F 60-65. 
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Discipline 


Number 1 


Percent change 


1037 


1048 


1050 


1037-48 


1048-50 




62, 337 


74, 251 


228, 651 


19. 1 


207.9 


‘Rinlnav - — - — - — - — 


22,800 


35, 265 


61, 245 


54. 7 


73.7 




22, 198 


54, 529 


93, 505 


145.6 


71.5 


vUclUlDiry SUtlCbltS; — — - -- -- -- -- -- -- -- -- -- -- - - 

Flortb fiPiPnPP ( ft _ — 


IV, 870 


32,007 


65, 738 


169.6 


105.4 


JZicUvIl DvlCIltC \0 DUl/lC Ulw/ -- 

Aif Vi Am fl.fi pa ... 


5, 990 


10, 385 


21, 513 


73.4 


107.2 


iVItttUvUIutlvD \0 SUvlCVlvD/ - " 

PbvAipfl ( X flnnipfi pa^ _ . - - - - 


3,899 


9,514 


22, 381 


144. 0 


135.2 


Qsisnal SPiPnPP ( 5 Rflfljfi tl fifl) __ — _ — — — — — - — — — ~ — 


2, 904 


4,276 


13, 933 


47.2 


225.8 


OUtlttl OViClltC \0 DULIC LIlVsG)/ 


2, 180 


5, 134 


17, 528 


135. 5 


241.4 











i Membership figures in this table include only those societies for which 
such Information was available for all three years. 
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Technical Notes 



Definitions and Concepts 

Gross National Product 

Generally, the gross national product may be 
defined as a measure of national output, the mar- 
ket value of final goods and services produced 
during a given period. National output is re- 
flected both in flows of commodities and services, 
constituting national product, and in flows of 
income generated during the production of 
these items, comprising national income. The 
grOss national product measures, alternatively, 
the dollar volume of production, expenditures 
made to purchase this production, and the pay- 
ments to individuals and institutions for partici- 
pation in production. 

Research and Development Expenditures 

R&D expenditures, as defined here, are for the 
most part only current operating costs — direct 
and indirect — including the planning and adminis- 
tration of such research and development. It 
includes research and development performed by 
industry under Federal production and procure- 
ment contracts. In general, major capital items 
are excluded from the totals, as are routine testing, 
mapping and surveys, collection of general purpose 
statistics, and activities concerned primarily with 
the dissemination of scientific information or the 
training of scientific manpower. 

Federal expenditures include all direct, indirect, 
incidental, or related costs resulting from or neces- 
sary to research, development, and R&D plant, 



regardless of whether the work is performed by a 
Federal agency or performed by private individ- 
uals or organizations under a contractual arrange- 
ment. 

Research and Development Defined 

Surveys of the National Science Foundation 
which collect data on R&D expenditures provide 
respondents with definitions of these activities 
in order to obtain comparable data. 

Basic Research. For the Federal Government, 
colleges and universities, and other nonprofit 
institutions sectors, the NSF definition of basic 
research stresses that such activity is directed 
toward increase of knowledge in science. It is 
research in which “. . . the primary aim of the 
investigator is a fuller knowledge or understand- 
ing of the subject under study, rather than a practi- 
cal application thereof.” The definition is some- 
what mo difi ed for the industry sector, taking 
account of an individual industrial company’s 
co mm ercial goals, to indicate that basic research 
projects represent “original investigation for the 
advancement of scientific knowledge . . . which 
do not have specific commercial objectives, 
although they may be in fields of present or 
potential interest to the reporting company.” 
Applied Research. The core definition used by 
the National Science Foundation is summarized 
in the colleges and universities sector: “Applied 
research is directed toward practical application 
of knowledge.” As in the case of basic research, 
the industry definition has been enlarged to take 
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into account the special needs of industrial organi- 
zations: “Research projects which represent in- 
vestigation directed to discovery of new scientific 
knowledge and which have specific commercial 
objectives with respect to either products or 
processes. Note that this definition of applied 
research differs from the definition of basic 
research chiefly in terms of the objectives of the 
reporting company.” 

Development. The survey concept of develop- 
ment is summarized as follows: “Development is 
the systematic use of scientific knowledge directed 
toward the production of useful materials, devices, 
systems or methods, including design and develop- 
ment of prototypes and processes.” 

Economic Sectors 

In obtaining data on R&D expenditures, the 
National Science Foundation surveys divide the 
economy into four sectors as follows: 

Federal Government — primarily the executive 
agencies of the Federal Government. 

Industry — manufacturing and nonmanufactur- 
ing companies (including commercial laboratories 
and engineering services) and Federal contract 
research centers administered by such firms. 

Colleges and universities — all institutions of 
higher education. The component parts of the 
sector are classified as follows: (1) colleges and 
universities proper, consisting of colleges of liberal 
arts, schools of arts and sciences, professional 



schools such as medicine and engineering, affiliated 
research institutions, hospitals, and like organi- 
zations; (2) agricultural experiment stations and 
associated schools of agriculture; and (3) Federal 
contract research centers administered by educa- 
tional institutions. 

Other nonprofit institutions — private philan- 
thropic foundations, nonprofit research institutes, 
voluntary health agencies, professional societies, 
museums, zoological gardens, botanical gardens, 
arboretums, and Federal contract research centers 
administered by nonprofit organizations. 

Labor Force 

The concept of the labor force in this report 
is consistent with the definitions used by the 
Bureau of the Census and the Bureau of Labor 
Statistics. The civilian labor force comprises the 
total of all civilians classified as employed or 
unemployed. Generally, the employed include 
those working for any time as paid employees, 
in their own business or profession or on their own 
farm, as unpaid workers on a farm or business 
operated by a member of the family, and all those 
who were not working or looking for work but who 
had jobs or business from which they were tempo- 
rarily absent. Unemployed persons comprise pri- 
marily all those who did not work at all during the 
time surveyed and were looking for work, regard- 
less of whether they were eligible for unemploy- 
ment insurance. 
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Chapter HI. EMPLOYMENT OF SCIENTISTS, ENGINEERS, AND 

TECHNICIANS 



T his chapter on the employment of the 
Nation’s scientific and technical manpower 
resources contains the most recent data available 
at the time of writing. In some instances, earlier 
data are included to indicate trends in employment 
in different sectors of the economy. 

Since the data come from different studies and 
surveys, there are definite limitations in com- 
parability because of different concepts, definitions, 
methods used to obtain the information, and 
variations in scope. This is especially true when 
data for several years are used to show employ- 
ment trends. 

Overall estimates on the number of natural 
scientists, engineers^, and technicians employed 
in the economy as a whole are presented for 1960. 
For the individual employment sectors, data for 
the most recent period available are shown. 
In some cases, 1962 information is available; in 
others, information prior to 1960 must be relied 
upon. Although the main focus in this report is 
on scientific and technical personnel in engineering 
and the natural sciences, when information is 
available on the social sciences and psychology, 
it too is included. 

Principal Employment Patterns 

Tn early 1960, about 822,000 engineers and 335,- 
000 natural scientists were' employed in the United 
States — amounting to estimated increases of about 
5 and 7 percent, respectively, over the numbers of 
persons in those occupations the preceding year. 
In addition, approximately 775,000 technicians 
(excluding medical and dental) were working in 
the economy. These estimates are based primarily 
upon information obtained in surveys from em- 
ployers of scientific and technical personnel in 
private industry, government, educational in- 
stitutions, and other nonprofit organizations. 

In 1960, engineers were the largest occupational 
group, accounting for more than 70 percent of the 
personnel in all scientific and engineering occu- 
pations. The 103,500 chemists made up almost 
18 



one-third of the scientist group — far more than 
any other scientific occupation. Employment in 
other scientific occupations ranged from about 
40,790 for biological scientists and 39,500 for 
agricultural scientists down to 14,500 for those 
working as metallurgists. (See table III-l and 
chart m-l.) 

Recent data on engineering employment by 
field of specialization have become available from 
the information on occupational characteristics 
collected in the 1960 Census of Population. 
Electrical engineers, the largest engineering group, 
comprised over one-fifth of the total, and together 
with mechanical and civil engineers accounted 
for nearly three-fifths of all engineers. (See table 
III-2.) The smallest reported engineering spe- 
cializations were in the metallurgical and mining 
fields. 



Table III-l . — Employed scientists, engineers, and tech 
nicians, by occupation, 1960 



Occupation 


Number 


Scientists and engineers 


1, 157, 300 


Scientists 


335, 300 


Chemists 


103, 500 
29, 900 
14, 500 
23,200 
31,400 
31, 400 
39, 500 
40,700 
21, 000 


Physicists 


Metallurgists 


Geologists and geophysicists 


Mathematicians 


Medical scientists 


Agricultural scientists 


Biological scientists 


Other scientists 


Engineers 


822, 000 


Technicians. 


775, 100 





Note.— D etail may not add to totals because of rounding. 

Source: National Science Foundation, Scientists, Engineers, and Techni- 
cians in the 1960’s — Requirements and Supply, NSF 63-34. 
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Chart III— 1. Scientists, engineers, and technicians employed in the civilian economy, 1960 




Industrial 



Biological, medical & 




Chemical 

5 % 



Aeronautical 



TOEvXvX 

lleologists & 
geophysicists f 
All other 



WMr Physicists 
Mathematicians 





’"Does not include social scientists. 

Sources: National Science Foundation and Department of Commerce, Bureau of the Census. 



Table 111-2. — Engineers, by field o/ engineering, 1960 



Field 


Percent 


Total - 


100.0 

6.0 
4 8 
18.0 
21.4 

11.3 

18.4 
2. 1 
1.4 
6. 6 

10.0 


Apron Ail til ga! _ _ _ _ - « 


Chp.niGAl 


Civil 


Elpfitrififil _ - - 


Tn r!ii stria! — 




Metallurgical i - - 


Minina ....... 


Sales 


fit, tier pn cinpprinff fields . 


V/vUCi CUgiUCviUlg UCIUO-- - " 



* Includes metallurgist, as classified by the Bureau of the Census. 
Source: U.S. Department of Commerce, Bureau of the Census, United 
State* Centu* of Population: 1960, PC(1)-D, Detailed Characteriitic*, for each 
of SO States. 



Employment distribution of scientists and 
engineers by economic sector shows that in 1960 
more than three-fourths of nearly 1.2 million 
such personnel were employed in industry, and 
more than half were in the manufacturing in- 
dustries. More than four-fifths of all engineers 
and slightly more than half of the scientists were 
in industry. The second largest number of 
engineers employed were the 109,000 in gov- 
ernment, while colleges and universities were 
the second largest employers of scientists. (See 
table III-3.) As becomes evident in the following 
sections dealing with employment in the different 
sectors of the economy, the numbers of persons 
employed in the various scientific and engineering 
occupations vary considerably both among and 
within these sectors. 
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Table III-3. — Employed scientists and engineers, by 
economic sector, 1960 



Sector 


Scientists and 
engineers 


Engineers 


Scientists 


Total 


1, 157, 300 


822, 000 


335, 300 


Industry: 








Mining — 


31, 600 


19, 100 


12, 400 


Construction 


55, 100 


52, 700 


2,400 


Manufacturing 


613, 500 


472, 800 


140, 700 


Transportation, com- 








munications, and 








other public utilities. _ 


61, 500 


58, 800 


2,800 


Other industries 1 


100, 400 


82, 100 


18, 200 


Government (Federal, 








State, and local) 


170, 100 


109, 400 


60, 700 


Colleges and universities. _ 


125, 100 


27, 000 


98, 100 



i Miscellaneous business services* medical and dental laboratories, nonprofit 
organizations, engineering and architectural services, and other nonmanu- 
facturing industries. 

Note.— D etail may not add to totals because of rounding. 

Source: National Science Foundation, Scientists, Engineers, and Tech- 
nicians in the fW#— Requirements and Supply, NSF 63-34. 

Employment in Industry 

To obtain basic information on the employment 
of scientific and technical personnel in industry, 
the U.S. Department of Labor’s Bureau of Labor 
Statistics, with the support of the National Sci- 
ence Foundation, has undertaken annual nation- 
wide surveys since 1958. 

The most recently published survey data 1 show 
that 851,600 scientists and engineers were work- 
ing in industrial establishments in early 1962. 
The survey excluded scientists and engineers em- 
ployed by very small firms outside the scope of 
the survey, the relatively few self-employed, and 
personnel employed in firms established after the 
sample of industrial establishments was developed. 
These exclusions may account for an additional 
20,000 or more scientists and engineers in industry 
in 1962. (Preliminary unpublished estimates 
from the 1963 survey indicate that 873,700 
scientists and engineers were employed in January 
1963.) 

Occupations and Industries 

Of the 851,600 scientific and engineering person- 
nel actually reported, about 80 percent (685,000) 

1 See U.S. Department of Labor, Bureau of Labor Sta- 
tistics, Employment of Scientific and Technical Personnel 
in Industry, 1962, Bull. No. 1418. 



were engineers, nearly 10 percent (82,000) were 
employed as chemists, and about half of the re- 
maining 85,000 were employed as physicists, 
geologists and geophysicists, and mathematicians. 
(See table III-4.) 

Personnel classified as technicians who are em- 
ployed by industry in both direct and indirect 
support of scientists and engineers have also been 
included within the scope of the industrial sur- 
veys. The 585,000 technicians employed in Janu- 
ary 1962 were classified in four major occupational 
groups, of which engineering and physical scie:_e 
technicians were the largest — numbering about 
255,000, or almost 44 percent of the total. Drafts- 
men made up another 36 percent, and the re- 
mainder were medical, agricultural, and biological 
technicians or were in the miscellaneous group of 
“unclassified technicians.” (See table III-5.) 



Table III-4. — Scientists and engineers employed in in- 
dustry, by occupation, 1962 



Occupation 


Number 


Percent 1 


Total 


851, 600 


100.0 


Engineers 


684, 600 


80.4 


Physical scientists 


135, 500 


15.9 


Chemists 


81, 600 


9.6 


Physicists 


13, 900 


1.6 


Metallurgists 


12, 400 


1.5 


Geologists and geophysicists. _ . 


12, 900 


1.5 


Mathematicians 


14, 700 


1.7 


Life scientists 


26, 500 


3.1 


Biological scientists 


10, 200 


1.2 


Agricultural scientists 


8,600 


1.0 


Medical scientists 


7, 700 


.9 


Other scientists (unclassified) 


5,000 


.6 



1 Percent computed from unrounded figures. 

Source; U.S. Department of Labor* Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Personnel in Industry, 196B, Bull. No. 1418. 



Of the scientists and engineers employed in 
1962, almost three-fifths were in five major in- 
dustry groups: electrical equipment, transporta- 
tion equipment, chemicals, machinery, and the 
service industries (chart III-2). Within these 
major industry groups, the largest numbers of 
scientific and engineering personnel were working 
in aircraft, communication equipment, industrial 
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Table III-5 . — Technicians employed in industry, by 
occupation, 1962 



Occupation 


Number 


Percent 


Total.. 


585, 100 


100.0 


Draftsmen 


212, 600 


36.3 


Engineering and physical science 






technicians 


254, 600 


43. 5 


Medical, agricultural, and biologi- 






cal technicians 


16, 900 


2.9 


Other technicians (unclassified) 


100,900 


17.2 



Note.— D etail may not add to totals because of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Personnel in Industry, 1969, Bull. No. 1418. 



chemicals, and engineering and architectural serv- 
ices. The large-scale research and development 
activities of companies in these industries and the 
largely science-based products developed by them 
account for this heavy concentration of scientists 
and engineers. 

Of the engineers, almost one-third were em- 
ployed in two manufacturing industry groups — 
transportation equipment and electrical equip- 
ment — with an additional large number employed 
in the service industries. For the principal scien- 
tific occupations, distributions among the indus- 
tries varied considerably. More than two-fifths 
of the large number of chemists were employed 
in the chemical industry group. The drug and 
pharmaceutical segment of the chemical, industry 
jroup employed most of the medical scientists 
(89 percent) and biological scientists (57 percent). 
Well over one-fourth of the physicists were em- 
ployed among the electrical equipment industries, 
almost half of the metallurgists were in the primary 
metal industry group . and nearly three-fourths of 
the geologists and geophysicists were employed, 
as expected, in the petroleum and natural gas 
extraction and refining industries. Establish- 
ments producing food and kindred products em- 
ployed half of the agricultural scientists. Three 
industries — aircraft, finance and insurance, and 
communication equipment — together accounted 
for nearly two-fifths of the mathematicians. (See 
table III-6.) 

Industry as a whole employed approximately 
69 technicians for every 100 scientists and engi- 
neers in 1962, although there was a considerable 
difference between manufacturing and nonmanu- 



Chart III-2. Percent of scientists and engi- 
neers employed in five selected industries, 
1962 

(percent of total scientists and engineers] 




Source: Department of Labor, Bureau of Labor 
Statistics. 

facturing industries. For all manufacturing in- 
dustries combined there were 62 technicians per 
100 scientists and engineers, compared with 86 
per 100 in nonmanufacturing industries. 

Among the manufacturing industries employing 
fairly large numbers of scientists and engineers 
and technicians, the ratios ranged from 98 per 
100 in firms concerned with fabricated metal 
products down to 25 per 100 in the drugs and 
pharmaceuticals industry. In the 5 industry 
groups employing the largest numbers of scientists 
and engineers (electrical equipment, transporta- 
tion equipment, chemicals, machinery, and serv- 
ices), the technicians ratios varied considerably, 
from 45 per 100 for chemicals to 120 per 100 for 
services. (See table III-7.) 

The high technicians ratio in the nonmanufac- 
turing industries is due primarily to the much- 
higher-than-average ratio in the service industries, 
which employ more than half of the technicians in 
all nonmanufacturing. The services group re- 
ported a ratio of 120 technicians to 100 scientists 
and engineers. It should be noted, however, that 
this very high technician ratio in the service 
industries is in turn heavily influenced by the large 
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Table III-6a. — Scientists and engineers employed in industry, by industry classification and occupation, 196 % 



Industry 


Scien- 
tists and 
engi- 
neers 


Engi- 

neers 


Chem- 

ists 


Physi- 

cists 


Metal- 

lurgists 


Geolo- 1 
gists and 
geophys- 
icists 


Mathe- 

mati- 

cians 


Medical 

scien- 

tists 


Agricul- 

tural 

scien- 

tists 


Biolog- 

ical 

scien- 

tists 


Unclas- 

sified 

scien- 

tists 


Total 


851,600 


684,600 


81,600 


13,900 


12,400 


12,900 


14, 700 


7,700 


8,600 


10,200 


5,000 


Manufacturing 


613,600 


480,300 


69,200 


11,500 


11,100 


4,100 


9,700 


7,300 


7,500 


8,400 


4,700 


Ordnance and accessories 


39,500 


36,900 


600 


1,000 


300 


(0 


600 


9} 


CO 


100 


CO 


Food and kindred products 


22,200 


10,400 


5,300 


<0 


0) 


0) 


200 


to 


4,400 


500 


1,500 


Textile mill products 


7,000 


4,100 


2,800 


CO 


0) 


to 


(9 


to 


CO 


(9 


CO 


Lumber and wood products, except 
























furniture. 


1,600 


900 


200 


CO 


CO 


<0 




CO 


600 


(9 


to 


Paper and allied products 


11,700 


7,900 


3,200 


100 


0) 


of 


100 


o) 


500 


100 


CO 


Chemicals and allied products 


95,500 


39,200 


35,800 


1,600 


600 


300 


800 


7,100 


1,800 


7,300 


1,100 


Industrial chemicals 


45,900 


26,200 


15,600 


1,400 


400 


200 


500 


100 


400 


700 


300 


Plastics and synthetics, except 
























glass 


8,200 


4,400 


3,500 


100 


fi) 


0) 


100 


CO 


<9 


100 


100 


Drugs and pharmaceuticals 


21,600 


1,600 


6,100 


(0 


ill 


to 


100 


6,900 


700 


5,800 


300 


Agricultural chemicals 


2,200 


500 


1,100 


h 


(l) 


0) 


(9 


0) 


500 


100 


P) 


Other chemical products 


17,600 


6,400 


9,500 


100 


100 


100 


100 


100 


100 


700 


400 


Petroleum refining. 


20,900 


14,100 


3,500 


200 


CO 


2,800 


200 


CO 


100 


c>) 


CO 


Rubber and miscellaneous plastics 
























products 


7,700 


5,800 


1,800 


100 


0) 


© 


(0 


to 


to 


to 


to 


Stone, clay, and glass products 


9,100 


7,500 


1,300 


200 


to 


to 


of 


to 


of 


to 


to 


Primary metal industrtes 


32,000 


22,700 


2,800 


100 


5,000 


100 


200 


CO 


100 


to 


to 


Blast furnaces and basic steel 
























products 


20,200 


14,400 


1,700 


100 


3, 700 


100 


200 


91 


100 


to 


to 


Other primary metal industries.. 


11,800 


8,300 


1,100 


0) 


2,200 


0) 


100 


CO 


CO 


to 


to 


Fabricated metal products 


25,100 


22,700 


1,500 


100 


500 


0) 


200 


to 


to 


CO 


CO 


Machinery except electrical 


09,200 


64,000 


1,300 


800 


1,000 


100 


1,700 


to 


CO 


100 


200 


Engines and turbines 


3,900 


3,600 


100 


0) 


100 


0) 


100 


CO 


CO 


CO 


CO 


Office, computing, and account- 
























ing machines 


14,400 


11,800 


400 


500 


100 


0) 


1,400 


CO 


CO 


CO 


100 


Farm machinery and equip- 
























ment 


7,400 


7,100 


100 


CO 


200 


0) 


(0 


to 


CO 




to 


Other machinery 


43,600 


41, 500 


800 


300 


600 


100 


200 


CO 


to 


100 


to 


Electrical equipment and supplies... 


123,200 


112,000 


3,200 


3,900 


~ " 70(T 


co 


2,600 


CO 


to 


CO 


700 


Electric distribution equipment 
























and industrial apparatus 


25,300 


23,800 


600 


400 


200 


© 


200 


to 


CO 


to 


100 


Household appliances 

Communication equipment 


3, 700 
55,400 


3,500 

50,500 


100 

600 


0) 

1,900 


<9 

200 


8 


0) 

1,600 


to 

to 


to 

to 


to 

to 


(,) 600 


Electric lighting and wiring 
























equipment 


4,200 


3,900 


100 


100 


(9 


0) 


0) 


CO 


CO 


CO 


(9 


Electronic components and 
























accessories 


18,700 


16,000 


1,100 


900 


200 


0) 


600 


CO 


CO 


CO 


(9 


Radio and television receiving 
























sets 


10,800 


9,900 


200 


500 


(9 


0) 


200 


CO 


CO 


CO 


(9 


Miscellaneous electrical equip- 
























ment and supplies 


5,100 


4,500 


400 


100 


100 


0) 


CO 


CO 


CO 


CO 


(9 


Transportation equipment 


110, 400 


100,100 


2,500 


1,900 


1,800 


200 


2,700 


CO 


CO 


200 


1,000 


Motor vehicles and equipment - - 


22,200 


20,800 


500 


200 


400 


co 


200 


to 


tl\ 


CO 


0) 


Aircraft and parts 


83,000 


74,400 


1,900 


1,700 


1,300 


200 


2,400 


to 


(1) 


200 


000 


Other transportation equipment. 


5,100 


4,900 


100 


0) 


<9 


0) 


100 


to 


(9 


CO 


CO 


Instruments and related products. - . 


30,200 


25,500 


2,000 


1,400 


100 


400 


400 


100 


100 


100 


200 


Engineering and scientific in- 
























struments 


11,600 


10,200 


300 


300 


100 


400 


200 


CO 


CO 


CO 


0 


Other instruments and related 
























products 


18,800 


15,300 


1,700 


1,200 


100 


0) 


200 


100 


CO 


100 


200 


Other manufacturing industries 


8,300 


6,600 


1,500 


100 


0) 


0) 


0) 


CO 


CO 


CO 


CO 


Nonmanufacturing 


238,000 


204,300 


12~400~ 


2,500 


1,300 


8,800 


5,000 


400 


1,100 


1,800 


300 


Mining 


24,600 


15,900 


900 


co 


400 


7,000 


100 


CO 


CO 


200 


CO 


Metal mining.- 


3,400 


2,200 


400 


o 


400 


400 


to 


to 


to 


to 


to 


Coal mining 


3,100 


2,800 


300 


to 


CO 


100 


to 


CO 


CO 


to 


to 


Crude petroleum and natural 
























gas 


16,400 


9,500 


100 


co 


CO 


6,500 


100 


to 


CO 


200 


CO 


Quarrying and nonmetallic min- 
ing 


1,800 


1,500 


200 


0) 


CO 


100 


CO 


CO 


CO 


CO 


CO 


Contract construction 


41,000 


40,700 


(1) _ 


to 


© 


CO 


200 


to”~ 


CO 


© 


to 


Transportation and public utilities — 


49,200 


47,600 


600 


0) 


to 


600 


300 


CO 


200 


CO 


to 


Railroad transportation 


5,300 


5,000 


200 


<0 


Q 


<0 


to 


to 


100 


CO 


to 


Communication 


13, 700 


13,700 


0) 


to 


CO 


to 


to 


CO 


CO 


CO 


CO 


Electric, gas, and sanitary ser- 
























vices 


26,000 


24,800 


300 


(0 


CO 


600 


300 


to 


100 


to 


to 


Other transportation 


4,200 


4,100 


CO 


to 


0) 


CO 


CO 


to 


CO 


to 


to 


Wholesale and retail trade 


31,200 


23,500 


6,400 


200 


300 


(0 


800 


0) 


to 


to 


100 


Finance, insurance, and real estate - - 


4.500 


2,700 


(9 


0) 


(*) 


of 


1,600 


100 


to 


to 


100 


Services 


86,500 


73,900 


4,500 


2,200 


600 


1,200 


1,900 


300 


to 


1,600 


100 


Commercial laboratories; busi- 
























ness and management consult- 
























ing services 


34,100 


25,800 


3,800 


1,600 


300 


400 


1,500 


300 


(0 


300 


100 


Medical and dental laboratories.. 


700 


to 


200 


CO 


CO 


CO 


CO 


100 


CO 


400 


CO 


Engineering and architectural 
























services 


49,800 


47,100 


400 


600 


200 


800 


400 


to 


to 


100 


to 


Other services 


1,800 


1,000 


100 


CO 


0) 


CO 


CO 


CO 


CO 


700 


to 


Agriculture, forestry, and fisheries... 


1,000 


(0 


(0 


0) 


0) 


CO 


CO 


CO 


900 


CO 


CO 



i Less than SO cases Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 

NOTK. — De tail may not add to totals because of rounding. ment of Scientific and Technical Personnel in Industry, lS6t, Bull. No. 1418. 
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Table IH-6b .— Percent distribution of scientists and engineers employed in industry, by industry classification and 

occupation, 1962 



Industry 



Total 

Manufacturing 

Ordnance and accessories 

Food and kindred products 

Textile mill products - ........ .. .... 

Lumber and wood products, except 

furniture ----- 

Paper and allied products 

Chemicals and allied products 



Industrial chemicals 

Plastics and synthetics, except 

glass 

Drugs 

Agricultural chemicals 

Other chemical products 



Petroleum refining— ---- — 

Rubber and miscellaneous plastics 

products — ----- ----- 

Stone, clay, and glass products 

Primary metal industries — 



Blast furnaces and basic steel 

products.. — 

Other primary metal industries.. 

Fabricated metal products.. 

Machinery, except electrical 



Engines and turbines 

Office, computing, and account- 
ing machines 

Farm machinery and equipment. 
Other machinery 



Electrical equipment and supplies — 

Electric distribution equipment 
and Industrial apparatus — 

Household appliance* .... 

Communication equipment — 
Electric lighting and wiring 

equipment. 

Electronic components and 

accessories... --- 

Radio and television receiving 

acts... 

Miscellaneous electrical equip* 
mcnt and supplies 



Transportation equipment. 



Motor vehicles and equipment.. 

Aircraft and parts - 

Other transportation equipment 

Instruments and related products.... 

Engineering and scientific in- 
struments 

Other instruments and related 
products 

Other manufacturing industries.. 

Nonmanufacturing 



Mining 

Metal mining 

Coal mining .......... 

Crude petroleum and natural gas. 
Quarrying and nonmetalllc min- 
ing 



Contract construction 

Transportation and public utilities 

Railroad transportation 

Communication 

Electric, gas, and sanitary serv- 

ices 

Other transportation 



Wholesale and retail trade 

Finance, insurance, and real estate. 
Services 

Commercial laboratories; busi- 
ness and management consult- 
ing services 

Medical and dental laboratories. 
Engineering and architectural 

services 

Other services 



Agriculture, forestry, and fisheries... 



Sclen- 
lsts and 
engi- 
neers 


Engi- 

neers 


Chem- 

ists 


Physi- 

cists 


Metal- i 
lur gists i 


Geolo- 
gists and 
geophys- 
icists 


Mathe- 

mati- 

cians 


Medical 

scien- 

tists 


Agricul- 

tural 

scien- 

tists 


Biolog- 

ical 

scien- 

tists 


Unclas- 

sified 

■den- 

tists 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


72.1 


70.2 


84.8 ~ 


82.3 


80.3 " 


345~~ 


wT" 


94F* 


86 . 7 ' 


82. ;T" 


940 


4.6 

2.6 
.8 


5.4 

1.5 
.6 


.7 

6.4 

3.5 


6.8 

.1 

.1 


2.7 

(•) 

0 


.i 

c) 

« 


40 

1.1 

.1 


.1 

.1 

(0 


0) 

50.8 

.1 


.5 

5.1 

(') 


.4 

28.9 

(*) 


.2 

1.4 

11.2 


.1 

1.1 

5.7 


.2 

3.9 

43.9 


(,) .4 
11.3 


0 

■15 


0 

0 , 
2.4 


(,) .5 
5.4 


$ 

01.8 


6.0 

5.7 

20.7 


(,) .5 

71.6 


.1 

.2 

22.5 


6.4 


3.8 


19.2 


10.0 


3.2 


1.5 


3.5 


1.6 


48 


6.8 


6.7 


1.0 

2.5 

.3 

2.1 


.6 

.2 

.1 

.9 


4.2 

7.4 

1.4 
11.6 


.5 

.2 

( % 


.1 

0) 

(*> 

1.1 


si 

r, 


.5 

.7 

(>) .8 


.1 

89.1 

(,) i.i 


.3 

8.5 

6.4 

.7 


.6 

56.7 

.5 

6.9 


49 

6.9 

(■> 

7.1 


2.6 


2.1 


iT 


1.3 


“ .2 


21.6 


1.5 


.2 


42” 


T 


7i 


.0 

1.1 

3.8 


.8 

1.1 

3.3 


2.2 

1.6 

3.5 


.5 

1.2 

1.1 


.1 

.1 

47.3 


W .3 
1.0 


.2 

.2 

1.6 


K 


0> 

(0 

1.0 


<9 


.5 

.2 

.8 


2.4 

1.4 


2.1 

1.2 


2.1 

1.4 


.7 

.3 


20.7 

17.6 


.7 

.3 


1.0 

.5 


.2 

.2 


.8 

.2 


.1 

0) 


.6 

.1 


2.0 

8.1 


— zTz 

9.3 


— nr 
1.6 


_ — 
5.9 


Zs 

8.0 




lT 

11.7 


=F 7 


“TT 


.2 

.5 


O 

3.6 


.5 


.5 


.1 


.1 


.7 


0 


.7 


.1 


c) 


0 


0) 


1.7 

.0 

5.1 


1.7 

1.0 

6.1 


.5 

.1 

.9 


3.7 

.1 

2.0 


1.1 

1.3 

4.8 


0 

(I) 1.0 


9.5 

.1 

1.3 


.3 

(,) .i 


“.3 

(0 


0 

W .5 


2.4 

.2 

1. 


14.5 


16.4 


3.9 


28.2 


5.8 


.3 


V7A 


.2 


0 


.3 


147 


3.0 

.4 

6.5 


3.5 

.5 

7.4 


.8 

.2 

.8 


3.0 

.1 

13.6 


1.6 

.3 

1.3 


0 

( '\2 


I. 7 
.1 

II. 1 


Si 

0 


0 

Si 


(,, .l 

.2 


41 

.1 

145 


.5 


.6 


.2 


.5 


.3 


0 


.1 


(•1 


0 


0 




2.2 


2.3 


1.3 


6.5 


1.5 


0) 


3.2 


.1 


0 


0 


.6 


1.3 


44 


.3 


3.9 


.3 


0 


1.1 


(') 


0 


0 


.1 


.6 


.7 


.5 


.6 


.6 


.1 


.1 


(•) 


0 


0 


.2 


13.0 


14.6 


3.0 


13.9 


14.8 


1.5 


18.5 


.2 


7*2 


1.8 


142 


2.6 

9.8 

.6 


3.0 

10.9 

.7 


.6 

2.3 

.1 


1.2 

12.3 

.4 


3.6 

10.9 

.4 


c) 

1.5 

0 


1.7 

16.4 

A 


(,) „ 
S2 

0 


c* 


®L. 

(0 


.5 

18.3 

.4 


3.6 


3.7 


2.5 


10.3 


1.1 


3.1 


2.4 


.7 


.6 


.9 


3.3 


1.3 


1.5 


.4 


2.0 


.7 


3.0 


43 


.1 


.4 


w 


0) 


2.2 


2.2 


2.1 


8.3 


.4 


.1 


1.2 


.7 


.2 


.9 


3.3 


lTo 


nr 


1.8 


.4 


.3 


0 


.2 


T 


A 


72 


7z 


27.0 


29.8 


15.2 


17.7 


10.7 


68.5 


341 


sT 




vTT 


40 


2.9 


2.3 


1.1 


.3 


3.6 


544 


T 


0) 


.4 


49 


(9 


.4 

.4 

1.9 


.3 

.4 

1.4 


.5 

.3 

.2 


« 

(,) .2 


3.3 

.1 

(■> 


3.1 

.7 

50.0 


(•> 

c 


Si 

0 


0 


c) 

i.» 


0 

(0 

0 


.2 


.2 


.2 


0) 


.2 


.6 


.2 


0 


.2 


0 


0 


4 ? 

5.8 


49 

6.9 


.7 


<0 

.2 


A 

.3 


A 

43 


7s 

2.1 




(O - 

2.0 


0 

.1 


*»., 


.6 

1.6 


.7 

2.0 


.2 

0) 


0 

0 


• 1 

0) 


.3 

(O 


.1 

.1 


Si 


.6 

0 


0 


W .1 


3.1 
• 5 


3.6 

.6 


.4 

0) 


.1 

0 


.1 

(0 


3.8 

.2 


1.9 

.1 


0 

0 


1.4 

0 


0 

0 


0 

0 


3.7 

.5 

10.2 


3.4 

.4 

10.8 


7.8 

( \« 


L2 

0 

16.0 


Z2 

<‘>4.6 


9.4 


46 

11.1 

13.2 


(') „ 
1.2 

4.4 


.2 


0 

i. 


.9 

1.1 

2.8 


4.0 

.1 


3.8 

(•) 


4.7 

.3 


11.4 

0 


2.7 

0 


2.0 

0 


10.1 

<>) 


.6 

.6 


.1 

0 


3.2 

42 


1.8 

0 


5.9 

.2 


6.9 

.2 


.5 

.1 


4.6 

0 


1.0 

0 


6.4 

(■) 


3.0 

.1 


(>) 

0) 


0 

__0_ 


43 

7.0 


0 

0 


1 


m 


O) 


0) 


O) 


0) 


oT~ 


0) 


iol 


fi” 


0 



i Less than SO cases. . .. 

Nora.— Detail may not add to totals because of rounding. 



Source: U.S. Department of Labor, Bureau of Labor Statistics, Emptoy- 
ment of Scientific and Technical Pertonnd in Jndmtrg, 1981, Bull. No. 1418. 
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CHAPTER HI 




number of technicians in engineering and archi- 
tectural service firms who frequently work under 
supervision of architects (excluded from the scope 
of the survey) instead of engineers. Nearly 
three-fifths of the technicians in the service 
industries group were employed by these firms. 



Table III-7 . — Scientists and engineers, technicians, and 
ratio of technicians to scientists and engineers, by industry 
classification, 1962 



8 

Industry 


[dentists 
and en- 
gineers 


Techni- 

cians 


Average 
number of 
techni- 
cians per 
100 scien- 
tists and 
engineers 1 


Total 


851,600 


585,100 


69 


Manufacturing 


613,600 


379,500 


62 




39.500 
22,200 

7,000 

1,600 

11,700 

95.500 


14,100 

13,9C0 

3.700 

1,900 

5.700 
43,400 


36 

63 

53 

114 

49 

46 


ifrvwl kindred products 


TbtHIa mill nmdnds _ 


Lumber and wood products, except 
furniture _ 


panar and Allied OrOdllCXS... 


AQUvl MUU ******* *****'»■*• • • ~ 

Chemicals and allied products 


Tndnfttrlnl nhemlciJs — 


45,900 

8,200 

21,600 

2,200 

17,600 


20,800 

5,400 

5,400 

1,000 

10,800 


45 

66 

25 

45 

61 


Plastics and synthetics, except 
glass 


Tim** gnd nhurmaceuticals _ 


Awrimiltnral chemicals - 


AK4lVUIiUIW vwiiiiipiiT— 

Other chemical products 


PatmUnm reflnfnc? _ 


20,900 

7,700 

9,100 

32,000 


9,460 

4,700 

4,700 

18,900 


45 

61 

52 

59 


JTvilvICUUI IWUMI*©- — 

Rubber and miscellaneous plastics 
nroducts _ ... 


QtAna nlav and oImA nmdUCtS 


DUfUc, Clljf QUU fcimw §**'/'***»'*'•*——--- 

Primary metal industries 


Blast furnaces and basic steel 
products - 


20,200 

11,800 


12,200 

6,700 


60 

57 


Other primary metal industries — 

Vahri rated metal products - 


25,100 

09,200 


24,500 

53,400 


98 

82 


Machinery, except electrical 


■Rnwine* and turbines _ 


3,900 

14,400 

7,400 

43,600 


3,700 

11,200 

6,000 

42,500 


96 

78 

81 

96 


OflTce, computing, and account- 
ing mophlnM 


Fara mwhinery and equipment. 
Other machinery 


Electrical equipment and supplies — 
Electric distribution equipment 

and Industrial ftDMfftttlS 


123,200 


84,900 


69 


25,300 

3.700 
55,400 

4,200 

18.700 
10,800 

5,100 


20,500 

2,700 

34,000 

2,400 

14,200 

1,100 

4,100 


81 

73 

61 

57 

76 

66 

80 


QUU IAIUUDVIUU 

Hontthold ftDDlillllCtS- 


XlUUOvilUlU QppiUMAVw- 

Communication equipment 

Electric lighting and wiring 

Anntnment - - 


Electronic components and ac- 

(^UlriM _ 


Radio and television receiving 
S£tS - - 


Miscellaneous electrical equip- 

m«nt and ftinnllM 


iUCJIb #U\A 

Transportation equipment — 


. 110,400 


57,800 


52 


Motor vehicles and equipment. - . 


. 22,200 
83,000 


15,900 

36,300 

56,000 


71 

44 

110 


OtliertrSsp^Stion equipment., 
Instruments and related products — 


. 51,000 


. 30,200 


2^300 


n 


Engineering and scientific in- 
struments, , 


11,500 


8,400 

12,900 


73 

1 69 


Other instruments and related 
products 


18,800 


Other manufacturing industries 


. moo 


7^200 


r~ 86 



Table III-7 . — Scientists and engineers, technicians, and 
ratio of technicians to scientists and engineers, by industry 
classification, 1962 — Continued 



Industry 



Nonmanufacturing. 



Mining 

Metal mining 

Coal mining 

Crude petroleum and natural gas. 
Quarrying and nonmetallic min- 
ing 



Contract construction 

Transportation and public utilities — 



Railroad transportation. 

Communication 

Electric, gas, and sanitary serv- 



Other transportation 



Wholesale and retail trade..—.— — 
Finance, insurance, and real estate — 
Services 



Commercial laboratories; busi- 
ness and management consult- 
ing services 

Medical and dental laboratories. . 
Engineering and architectural 

services * 

Other services 



Agriculture, forestry, and fisheries— 



Scientists 
and en- 
gineers 



Techni- 

cians 



238,000 

24,800 



3.400 

3,100 

16.400 

1,800 



41,000 

49,200 



5,300 

13,700 

26,000 

4,200 



31,200 

4,500 

86,500 



34,100 

700 

49,800 

1,800 

1,000 



205,500 

10,100 



1,100 

1,200 

7,100 

700 



24,600 

^,300 



3,700 

21,200 

16,400 

3,000 



18,900 

2,100 

103,800 



36,100 

4,100 

60,000 

3,500 

1,700 



Average 
number of 
techni- 
cians per 
100 scien- 
tists and 
engineers 1 



86 

41 



34 



37 



60 

90 

70 
154 

63 

71 



61 

47 

120 



106 

580 

120 

192 



181 



i Ratio on unrounded employment figures. 

Note.— D etail may not add to totals because of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
meat of Scientific and Technical Personnel in Industry , 19te ( Bull. No. 1418. 



Recent Trends 

Al thou gh data obtained from annual employ- 
ment surveys of scientists and engineers in 
industry are available as far back as 1958, the 
results of the surveys are not comparable in all 
details. 3 However, the overall employment 
change between 1958 and 1962 can-be shown, since 
each survey collected data on the employment 
of total scientists and engineers of the preceding 
year as well as the survey year. 

Between January 1958 and January 1960, the 
number of scientists and engineers increased 
slightly more than 11 percent — 4.6 percent 
between 1958 and 1959 and about 6.4 percent 
between 1959 and 1960. About the same rate of 
increase — 6.1 percent— was estimated over the 
year to January 1961, and a lower rate (4 percent) 
for the following year to January 1962. 

2 See National Science Foundation reports, Scientific 
and Technical Personnel in American Industry — Report 
on a 1959 Survey, NSF 60-62, app. B; and Scientific and 
Technical Personnel in Industry, 1961, NSF 63-32, app. 
B. 
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Tabls III-8 . — Percent distribution of scientists and engineers employed in industry, by occupation, 1968-62 



Occupation 


1958 


1959 


1960 


1961 


1962 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 




80.4 


80.5 


79.8 


79.9 


80.4 


Physical scientists 


16.2 


16.2 


16.6 


16.6 


15.9 


dViPmisfa 


9.5 


9.4 


9.5 


10.1 


9.6 


Phvflimstfl ........... 


1.8 


2.0 


1.9 


1.7 


1.6 


Mptfillunriflts 


1.5 


1.5 


1.6 


1.6 


1.5 


flnAl a m afq and <fPOf)hVSlClStS . 


2.1 


1.9 


1.9 


1.5 


1.5 


UcUlUglotS aUU gcupiij Diviovo. 

M fith pm fit ioi ATI8 - 


1.3 


1.5 


1.7 


1.7 


1.7 










- — — 





T.ifn flpipnfisfja 


CO 

ei 


2.4 


2.4 


3.1 


3.1 














MpHioftl HMPntists 


.9 


.9 


.8 


.9 


.9 




.7 


.7 


.7 


.8 


1.0 


Biological scientists - — 


.7 


.7 


.9 


1.3 


1.2 


/YfVim* opipnfiflf'A ( HTtplflflRlflpdl _ 


1.1 


.9 


1.1 


.4 


.6 


vT/Uci oClClltlDw * 













Note.— Detail may not add to totals because of rounding. 

Sources: National Science Foundation, Scientific and Technical Penonnel 
in American Industry— Report on a 1959 Survey , NSF 60-52; Scientific and 



Technical Penonnel in Industry, 1960, NSF 61-75; Scientific and Technical 
Penonnel in Induttry, 1961, NSF 63-32; and U.S. Department of Labor, 
Bureau of Labor Statistics, Employment of Scientific and Technical Penonnel 
in Industry , 196B, Bull. No. 1418. 



Although the reported numbers employed in 
the scientific and engineering occupations are 
not entirely comparable (as indicated above) 
over the span 1958 to 1962, relative changes in 
the employment patterns are shown. (See table 
III-8.) These data show very little change in 
the percent distribution of scientists and engineers 
in industry — in none of the occupational groups 
was there as much as 1 percentage-point variation. 

Between 1961 and 1962, the 2 most recent 
years for which comparable occupational data 
are available, engineers (the largest occupational 
group) increased about 5 percent. All scientists 
as a group increased proportionately only about 
half as much, but the rates and directions of 
change varied considerably. (See table III-9.) 
These rates of change among the different occupa- 
tional groups are subject to measurement prob- 
lems; for detailed discussion regarding possible 
underlying factors, refer to the 1960 industry 
survey report. 3 

Among industries, changes in the employment 
of scientists and engineers < varied considerably, 
as shown by data covering the 2 years from 

* Natio nal Science Foundation, Scientific and Technical 
Personnel in Industry , 1960, NSF 61—75, p. 4. 



January 1960 to January 1962. (See table III— 
10.) Overall, manufacturing employment in both 
years increased at more than double the rate 
for nonmanufacturing industries. However, con- 
siderable differences in the direction and rate 
of change occurred in many manufacturing and 
nonmanufacturing industries. Over the 2-year 
period, the major employers in manufacturing 
(electrical equipment, transportation equipment, 
chemicals, machinery, and ordnance) all showed 
about average or higher gains. 

The highest rates of increase between 1960 and 
1961 occurred in the plastics and synthetics 
industries (30 percent) and in the rubber and 
miscellaneous plastics products group (27 per- 
cent), but both showed lower-than-average in- 
creases the following year. For the 1-year period 
ending in 1962, the highest rates in manufacturing 
were shown by the electrical equipment in- 
dustry group (10 percent) and by the fabricated 
metal products and aircraft and parts industries 
(8 percent each). In the latter two industries, 
the rates of increase were less than average the 
year before. 

Among the nonmanufacturing industries em- 
ploying laTge numbers of scientists and engineers, 
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wholesale and retail trade showed a sizable 
increase for the year ending in January 1961 but 
declined the following year. Mining showed 
a slightly higher-than-average increase in 1961-62 
but a much lower-than-average the previous 

Table 111-9— Scientists and engineers employed in industry, 



by occupation, 1961 and 1962 





Number 


Percent 


Occupation 


January 
1061 1 


January 

1062 


change 1 


Total 


814, 800 


851, 600 


4.5 


Engineers 


651,000 


684,600 


5.2 


Physical scientists 


134,900 


135, 500 


.5 


Chemists 


82, 100 


81, 600 


-.6 


Physicists 


14,000 


13,900 


— . 5 


Metallurgists 


13,000 


12,400 


—5. 0 


Geologists and 

geophysicists 


12, 100 
13,700 


12,900 


6.5 


Mathematicians 


14,700 


7. 4 


Life scientists 


25,400 


26,500 


4.3 


Medical scientists 


7,700 


7,700 


.2 


Agricultural scientists 


6,800 


8,600 


26.6 


Biological scientists 


10,900 


10,200 


—6. 6 


Other scientists (unclassified) . 


3, 600 


5,000 


41.7 



i Total for 1961 is based on the 1061 Industry survey and differs from the 
adjusted total for 1001 as derived from the 1002 survey. Occupational detail 
on adjusted basis for 1031 not collected In the 1002 survey. 

* Computed from unrounded figures. Percent change for total differs from 
the total shown In table in-10 (or reasons cited In footnote 1. 

None.— De ta il may not add to totals because of rounding. 

Sources: National Science Foundation, Scientific and Technical Personnel in 
Industry, 1991, N8F 63-32; and U.8. Department of Labor, Bureau of Labor 
Statistics, Employment of Scientific and Technical Personnel in Industry, 199t, 
Bull. No. 1418. 



Table III-10. — Percent change in employment of scientists 
and engineers in industry, by industry classification , 
1960 to 1961 and 1961 to 1962 



Industry 


Percent change in 
year ending— 


January 

1061 


January 

1062 


Total 


6.1 


4^ 






4.8 


OHnanm and ACCMflOriCC. 


15.1 
12.3 
—.7 

16.2 
0.5 
0.4 


6.0 

5.2 

-5.0 

1.5 
3.0 

2.6 


Vr 1 mifll IVV AUVK •WAAAJWw* 

P/vul and klndmd nroducts 


r UUU BUU AlllUlvU |» vwuviw* 

TavHIa mill nrodllCtS 


Lumber and wood products, except furniture— 

Pana* and Billed nrodUCtS 


riper suu * uucu .r | y' luvw i“ . 

Chemical* and allied products 



Table III-10. — Percent change in employment of scientists 
and engineers in industry, by industry classification, 
1960 to 1961 and 1961 to 1962— Continued 



Industry 


Percent change In 
year ending— 




January . 
1061 


January 

1062 


Industrial chemicals. .......... 


4.8 

30.5 

11.0 

10.3 

0.6 


-.2 

2.4 
5.1 

3.5 
7.4 


Plastics and synthetics, except fleas 


JL MDvlwi mu ■ 

Drucn tnd Dhannaoeutlcft w, , - „ 


Agricultural chemicals 


Other chemical product* _ 


Petroleum reflnlna. .............................. 


Tf 

27.0 

12.0 
3.8 | 


2.0 

2.2 

1.5 


Pnhhar and Tn1fU¥llnn#011X plastics products....... 


XVllUUvt CUIU lllloVvIliillvvUO 

fltonA cIav And products — 


Primary metal industries 


Plait furnace* and basic steel products........ 


3.0 
5.5 | 


2.0 

.8 


Other primary metal industries 


PshrlpatAd mutfll DTodllCts 


4.0 

7.2 | 


8.4 

4.6 


Machinery, except electrical 


UlntHnM nnd turbines ................ 


2.4 

14.7 

3.1 

6.3 


-.7 

4.1 

2.7 

5.6 


Office, computing, and accounting machines — 
Farm machinery and eouipme^t . 


Other machinery 


niiptHMl Minlnm^nt and mnnlies ...... 


8.1 | 


6.3 


XjIOvUIvoI v4Ul|Flllvllv 

Electric distribution equipment and Industrial 

apparatus ..................... 


6.0 

11.0 


1.0 

7.0 


Household appliance* ..... 


Communication eoulnment 


13.3 

17.2 

.6 

-4.0 

10.0 | 


iao 

7.4 

5.5 

! - 7 
8.4 


Flrptrir lighting and wiring equipment 


Electronic components ana accessories 

piriin and television receiving set* 


XVotUIU BUVK WiV V M7ft vil IVWlflU^ wr**w*m 

Miscellaneous electrical equipment and sup- 
plies 


Transportation equipment 


3.6 j 


| 6.6 


Motor vehicles and equipment 


3.1 
3.7 
5.6 1 


2.0 

8.1 

1 - 3 




O^r transportation equipment 


Instruments and related products.. . - 


6.0 


J 5.0 


A 1 *4114 VS 1 1 Ivl 1 Vw BIIU IVmIVvU Mr m 1,v 

Fnrlnrerlng find scientific Instnimenta 


11.7 

3.5 


3.8 

1 7 - 2 


Other instruments and related products 


Other manufacturing industries 


-1.0 


| 6.7 


Nonmanufacturing 


3.4 


2.0 


Mining 


1.1 


j 4.4 


Hiatal mining 


2.0 

-4.4 

1.3 

2.5 


-2.5 

-3.8 

7.0 

| 11.3 


flftal mining. .................... 


Pmrta rwtToViim and natural gas ...... 


vlUUv yywiviviiiii ouvi iiciviia ajax 

Quarrying and nonmetallic mining 


P on tract construction 


3.4 

4.6 


-.3 
| 3.6 


Transportation and public utilities 


Roilroad t.ran mortat ion ......... 


-1.8 

5.0 

5.0 

0.1 


-.3 

1.6 

41 

13.1 


Pom muni cation. .................. 


TTlactrlc gaa. and SAnitartr services — . 


IJiCvIdlvf f£OOp CIUVI DiWiiVO* Jr vv* r 

Other transportation 


WholMale and retail trade 


8J5 

11.3 


1 

10.6 

1 2.2 


Finance, insurance and real estate 


Services 


1.3 


Commercial laboratories; business and man- 
agement consulting services ............ 


4.2 


6.1 
-.8 
-2.1 
| 100.5 


\fcdicfil nnd dental lAboffttOfiWr..... 


4.4 


Engineering and architectural services 


-.0 


AJiiPl IHwl Slip CHAU 9AA VIIAIWV UI 

Other services 


15.4 


Agriculture forestry, and fisheries.....— ------- 


0.7 


" 2L6 


AgllvUlvUIV, IWiVWV* J , m»\* ... 





Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 196 1, NSF 63-32; and U.S. Department of Labor, Bureau of 
Labor Statistics, Employment of Scientific and Technical Personnel in In- 
dustry, 1991, Bull. No. 1418. 
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Table III— 11. — Scientists and engineer*, by industry 
classification, as percent of total employment in the 
industry 1961 and 1969 



Industry 


January 

1061 


January 

1062 




3.0 


3.0 




3.0 


3.8 


AvdtiMiM and tAMMnriM - 


16.0 

1.2 

.7 

.6 

2.0 

10.5 


ia3 

1.3 

.8 

.5 

2.0 

10.2 




rOOU KUU KIllUICu piuuuvw-. — 

OW11* mill nr ml nets - - — 


Lumber and wood products, except furniture 


IrlUCT SUU OlilCxJ u* uuuvw— 

niiamlMlo and alllad nrAnllRU ... 


Tndnitrlal nhamiCilA __ 


11.4 

16.3 

7.2 


11.3 

16.0 

7.0 


Tim and nharmaMntlculS - - 


Other chemical products > 


PafmUiim refining ------ — 


ai 

2.1 

2.0 

2.8 


0.7 

2.0 

1.0 

2.6 


Rubber and miscellaneous plastics products 


Primary metal industries-— 


T3la«f fnmapM and Vifutln ntMl nrodUCtS^ 


2.5 

3.7 


2.2 

3.6 


Other primary metal industries 


'metal nrndnctfl _ --------- 


2.4 

4.8 


2.2 

4.6 


Machinery, except electrical 


Office, computing, and accounting machines. - 
Other machinery * 


8.0 

4.3 


0.5 

4.1 


Electrical equipment and supplies.....-.-——---- 


&2 


7.8 


Electric distribution equipment and Indus* 

trial annantus 


7.7 

3.3 

12.6 

7.5 

a3 

3.0 


7.4 

2.6 

12.3 

7.0 

7.8 

3.8 


TT mi mli Ain anniiailCM 


PAmmiminaflnn atfinlniTIATlt ....... 


Vljutfrnnin mmnflnftnu and ftCCCSSOrieS---- 


T) a/ ii A M |i tAVvfnion rMflifinc 96 t 8 . r 


AaCUO SUU VvivVioiwii lovwiruig ~ — 

Miscellaneous electrical equipment and sup* 
plica* 


r 1 ” 

Transportation equipment - 


7.2 


6.8 


Mntnr vfihiciM and ecmimnent- ---------- 


3.3 

12.1 

2.1 


3.0 

12.4 

2.4 


ItIUvvI fvlllviw *uvi 

Alnvtft atiiI norts - 


Other transportation equipment 


Instruments and related products.-.-- — — 


as 


&6 


Pn*iriMfinf and xelAnttflc instruments. 


14.8 

6.2 


17.7 

6.5 


ClQDIlvOllllo oUU ovivUvlIiv 

Other instruments and related products 

Other manufacturing industries - — 


.2 


.3 




1.0 


1.0 


Mining - — - — --- — 


4.4 


3.8 


Mittal mining .... 


3.4 

7.2 

1.7 


4.5 

5.3 

1.0 


natvAUtim and natural gAS - ... 


VIllUv pCHUHlilll Wl* iMHiMiii 

Other mining * 


fliintrait mniitnictfon _ _ 


2.1 

1.3 


2.5 

1.4 


UOuuRUf uuuaw uvuvu..-. - - ------ ----------- 

Tran soortat ion and public utilities — — — 


a ft WiOliV* WWfi VI* Mr w 

flnmTnrinleatinn - - 


1.6 

4.0 

.4 


1.7 

4.2 

.4 


vuHvip na and sanitarv serrices..-- - 


CiKvlIlb, gVOi RUU Miuiwjf w* ’ »wvu.. 

Other transportation services » 


Whnliflala and retail trade - 


.0 

.3 

6.5 


.8 

.3 

6.4 


vinanm hunrtiiM and real estate tt 


rlHlHvf| mam miwf ouii woiruw«- 

Her titles - — — 


Commercial laboratories; business and man* 
afamant mniniltins services •• 


8.3 

26.7 

5.7 


8.2 

26.1 

5.6 


HvUivlIV vUUOUItlilB ov* ▼ * *• *•“■ 

lfti oifinaf 1 ti ir A«i|l MPnitMttlTftl sfljTVlCW --- - 


Piiiginwsnng iuu siliii«vvvusm ..... 

Other services • 


Agriculture, forestry, and fisheries 


3.7 


5.6 



> Includes plastics and synthetics (except glass) and agricultural chemicals 

Industries. , . 

* Includes engines and turbines, and form machinery and equipment 

industries. 

* Includes electric lighting and wiring equipment industry. 

4 includes coal mining, and quarrying and nonmctallic minin g industries, 
i Includes railroad transportation industry. 

* Includes medical and dental laboratories. 

Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 1981, NSF 63-32; and U. 8 . Department of Labor, Bureau of 
Labor Statistics, Employment of Scientific and Technical Personnel in Indus- 
try, 1989, Bull. NO. 1418. 
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year. Engineering and architectural services 
showed declines both years. 

Employment of scientific and technical person- 
nel has increased faster than total employment 
over the past several years. In all industries 
combined, there were 25 scientists and engineers 
for every 1,000 employees in 1958, 27 in 1959, and 
28 in 1960. By January 1961 this ratio reached 
a level of 30 per 1,000 and remained stationary 
over the next year. 

In 1962, five manufacturing industries reported 
12 or more percent of their total work force em- 
ployed as scientists and engineers. The ordnance 
and accessories industry group had the greatest 
proportion with more than 18 percent; and the 
engineering and scientific instruments, drugs and 
pharmaceuticals, aircraft and parts, and commu- 
nication equipment industries ranged between 18 
and 12 percent (table III— 1 1 and chart 111-3). 
In nonmanufacturing, engineering and archi- 
tectural services firms had by far the highest 
ratio of all industries, with 26 percent of all em- 
ployees reported as scientists or engineers (pri- 
marily the latter). 

Comparable information on the employment of 
technicians in industry is also available for several 
years. Between January 1959 and January 1960, 
technicians increased about 8 percent, a proportion 
somewhat higher than reported for scientists and 
engineers. Over the following year, however, 
technician employment increased by only 5 per- 
cent, and for the 1-year period ending in January 
1962 by only 3 percent; in both years the relative 
increases were smaller than for scientists and 
engineers. 

Estimates of technician employment by various 
specialties indicate that between 1961 and 1962, 
medical, agricultural, and biological technicians — 
the smallest technician group as defined in the 
industry surveys — had by far the largest relative 
increase, with 33 percent. The two largest tech- 
nician groups — draftsmen and the engineering and 
physical science technicians — grew only about 4 
percent, while the large number of unclassified 
technicians declined (table III-12). It should 
be noted that the large number of unclassified 
technicians is probably due to respondents’ diffi- 
culties in converting position titles to the classifi- 
cation system used in the surveys. 4 

4 National Science Foundation, Scientific and Technical 
Personnel in Industry, 1961, NSF 63-32, p. 19. 
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Chart III-3. Scientists and engineers as percent of total employment in five selected industries, 

..... . .. 1961 and 1962 

{percent of total employment) 
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Sources: National Science Foundation and Department of Labor, Bureau of Labor Statistics. 



Table III-12 . — Technicians employed in industry , by 
occupation , 1961 and 1962 





Number 


Percent 


Occupation 


January 
1961 1 


January 

1962 


change 1 


Total 


572, 900 


585, 100 


2. 1 


Draftsmen 


204, 200 


212, 600 


4. 1 


Engineering and physical 








science technicians 


244, 600 


254,600 


4. 1 


Medical, agricultural, and 








biological technicians 


12, 800 


16,900 


32. 8 


Other technicians (un- 








classified). 


111, 300 


100,900 


—9.4 



* Data for 1001 are based on the 1001 Industry surrey and differ from the 
adjusted figures for 1001 as derived from the 1062 surrey. Occupational 
detail on adjusted basis for 1061 not collected In tbe 1062 surrey. 



* Computed from unrounded figures. Percent change In tbe total differs 
from 2.0 percent total shown In table IH-13 for reasons cited In footnote 1. 

Note.— D etail may not add to totals because of rounding. 

Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 1061, N8F 63-32 and U.8. Department of Labor, Bureau of 
Labor Statistics, Employment of Scientific and Technical Personnel in In- 
dustry, 106S, Bull. No. 1418. 



The changes in employment of technicians 
among the five principal employing groups in 
manufacturing (electrical equipment, machinery, 
transportation equipment, chemicals, and fabri- 
cated metal products) varied considerably in the 
2-year period from January 1960 to January 
1962. The largest proportionate increases among 
these groups were shown for chemicals in both 
years, the greatest increase occurring in the 
plastics and synthetics segment. The engineering 
and architectural services industry — the largest 
single employer of technicians in nonmanufac- 
turing — showed a first-year decline, but then an 
increase over the 2-year period to 1962. (See 
table III-13.) 

Very few industries showed any significant 
change in the ratio of technicians to scientists 
and engineers between 1961 and 1962. Among 
individual industries, the plastics and synthetics 
and the textile mill products industries in manu- 
facturing and the engineering and architectural 
services and the communications industries in 
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Table III-13 .—Percent change in employment of technician* in industry , by industry classification, I960 to 1981 and 1981 to 

1969, and ratio of technicians to scientists and engineers, 1961 and 1962 



i . | Number o! technicians per 

I Percent change In year ending I ioo scientists and engineers 



Industry 



January 1901 



January 1902 I January 1901 1 



Total - — 

Manufacturing 

Ordnance and accessories 

Food and kindred products 

Textile mill products - 

Lumber and wood products, except furniture 

Paper and allied products 

Chemicals and allied products * - 

Industrial chemicals 

Plastics and synthetics, except glass 

Drugs and pharmaceuticals 

Petroleum refining 

Rubber and miscellaneous plastic products 

Stone, clay, and glass products 

Primary metal industries * 

Blast furnaces and basic steel products 

Fabricated metal products 

Machinery, except electrical 8 

Office, computing, and accounting machines 

Farm machinery and equipment 

Electrical equipment and supplies 8 .- 

Electric distribution equipment and industrial apparatus 

Communication equipment — 

Electronic components and accessories - 
Radio and television receiving sets 

Transportation equipment 8 

Motor vehicles and equipment 

Aircraft and parts 

Instruments and related products 

Engineering and scientific instruments - 
Other instruments and related products 

Other manufacturing industries 

N onmanufacturing 

Mining 8 — 

Crude petroleum and natural gas 

Quarrying and nonmetalic mining 

Contract construction 

Tr ansp ortation and public utilities 8 

Communication 

Electric, gas, and sanitary services 

Wholesale and retail trade.. - 

Finance, insurance, and real estate — 

Services 8 



Commercial laboratories; business and management consulting 



services. 

Engineering and architectural services. 

i Estimates based on adjusted 1961 data obtained in 1962 industry survey, 
i Total includes individual industries not shown separately. 



4 6 



6.2 



16.4 
18.9 
4 3 
-6.5 
9. 5 
10.8 



5.0 
29.4 
14 2 



- 2.0 
-7.9 
4 5 
46 



5 
7.9 



13.9 
3. 2 



8.2 




3.0 



3. 

2 . 



22.0 



1.9 



- 6.8 



-8.4 
-4 8 



9. 

3. 



2 . 

5. 



10.0 
-4 2 
-1.4 



2.9 



45 



8.0 

5.0 
9.3 

-1.4 
5. 1 

9.0 



1.9 

22.0 

7.0 

4 5 
7.4 
3.7 
2.6 



5.3 

1.3 
43 



2.6 

5.7 

5. 8 




2.7 

1.3 



2.6 



1.5 
3. 3 



5. 1 



11.9 



23. 1 
5.0 



-7.4 

-.2 



8.3 

-5.8 



-4 3 
9.7 
2.2 



69 



62 



35 

63 

46 

118 

48 

43 



January 1962 



44 

55 

25 

12 

59 

52 

58 



58 

105 

92 



79 

79 

~69 



79 

60 

83 

62 



55 



72 

47 



73 



75 

72 



88 



88 



39 



38 

40 



65 

94 



145 

70 



63 

48 

120 



69 



62 



36 

63 

53 

114 

49 

46 



45 

66 

25 



45 

61 

52 

59 



60 



98 

92 



78 

=2 

"69 



81 

61 

76 

66 



52 



71 

44 



71 



73 

69 



86 



86 



41 



43 

37 



60 

90 



154 

_63 

61 

47 

120 



Sources: National Science Foundation, Scientific and Technical Pereonntlin 
Industry, 1961, NSF 63-32; U.S. Department of Labor, Bureau of Labor Statis- 
tics, Employment of Scientific and Technical Personnel in Industry, 196t, Bun. 
No. 1418. 
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nonmanufacturing showed sizable increases in the 
ratio. As table III-13 shows, fairly large de- 
creases occurred for fabricated metal products and 
the electronic components industries in manufac- 
turing and for contract construction in nonmanu- 
facturing — all employing large numbers of 
scientific and technical personnel. 

Scientists and Engineers in Colleges 
and Universities 

A survey of colleges and universities conducted 
by the National Science Foundation shows that 
nearly 176,000 scientists and engineers were 
employed by these institutions in March 1961. 6 
Of this number, faculty members accounted for 
about three-fifths, and about 80 percent of them 
were employed full time. Graduate students 
working part time comprised one-fifth of the 
personnel; the few who held full-time appoint* 
ments were included with nonfaculty professional 
personnel. (See table III-14.) 

Patterns of Employment 

Nearly two-thirds of these science and en- 
gineering personnel were employed in the physical 
and life sciences, and almost one-third were about 
equally divided between engineering and the 
social sciences. (See table III— 15 and chart 
III-4.) Of the 108,000 faculty members, more 
than one-third were in the life sciences, compared 
with about one-fifth each in the physical and 
social sciences. Nearly half of the 32,500 non- 
faculty personnel (excluding graduate students) 
were also employed in the life sciences. Almost 
four-fifths of the 26,900 social science personnel 
were classified as faculty as were three-fifths of 
both the 63,200 life scientists and 27,300 engineers. 
(See table IIJ-16.) 

Electrical and mechanical engineers made up 
nearly half the engineering group and had 
the greatest proportions employed full time. 
Chemists were the largest group within the 
physical sciences, while personnel in the clinical 
sciences (mainly M.D.’s and D.D.S.’s) made up 
by far the largest proportion of those in the life 
sciences. Within the social sciences, the largest 



* Estimate does not include an additional relatively 
small number of scientists and engineers (amounting to 
possibly 5 to 10 percent) employed in institutions not 
responding to this survey. 



Chart 1 11-4. Scientists and engineers em- 
ployed in colleges and universities, by occu- 
pation, 1961 



Source: National Science Foundation. 



single group was the economists. (See table 
III— 17.) 

Findings from a 1958 survey conducted by the 
U.S. Office of Education for the National Science 
Foundation are presented here to give additional 



Table III-14 . — Science and engineering professsional per- 
sonnel employed in colleges and universities ,* by type of 
personnel, 1961 



Type of personnel 


Total 

professional 

personnel 


Full time 


Part time 


Full time as 
percent of 
total 


Total 

Faculty members 

Nonfaculty professional 
personnel 

Ornrinnta sttirtanta I 


Number 


175,600 


115,000 


60,600 


66 


gp olVT 
o coco 


87,200 

27,800 


20,900 

4,700 

35,000 


81 

86 


Total 

Faculty members 

Nonfaculty professional 
personnel 

ftrnrlnnt.A fit.nrlpnts 1 






Percent * 


100 


100 


100 




62 

18 

20 


76 

24 


33 

8 

58 











1 Includes Federal contract research centers and agricultural experiment 
stations with their associated colleges of agriculture. 

* Graduate students who received $100 or more for services performed a^d 
were working in a professional capacity. Those holding full-time appoint- 
ment included with nonfaculty professional personnel. 

’ Computed from unrounded data. 

Source: National Science Foundation, Review* of Data on Research <fc Deed - 
opment , No. 37, “Science and Engineering Professional Manpower Resources 
in Colleges and Universities, 1001. A Preliminary Report," NSF 03-4. 
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Table III-15— Percent distribution of science and engineer- 
ing professional personnel employed in colleges and 
universities ,‘ by field, 1961 



Field 


Total pro- 
fessional 
employment 


Fulltime 


Part time 


Total 


100 


100 


100 


Engineering 


16 


16 


14 


Physical sciences 


28 


26 


31 


Life sciences - 


36 


37 


34 


Social sciences 


15 


16 


14 


Psychology - --- 


5 


5 


6 



> See footnote 1 table III— 14. 

Note.— Detail may not add to totals because of rounding. 

Source: National Science Foundation, Reviews of Data on Research & 
Development, No. 37, “Science and Engineering Professional Manpower in 
Colleges and Universities, 1961. A Preliminary Report,” NSF 63-4. 



employment patterns of scientists and engineers 
in institutions of higher education. These pat- 
terns reflect size as well as the basic aims of the 
various types of institutions. 

Distribution of faculty personnel by type of 
institution in 1958 shows that universities em- 
ployed about half of the faculty in all fields, 
although they accounted for fewer than 10 percent 
of the institutions in the survey. Universities 
employed almost two-thirds of the faculty mem- 
bers in the natural sciences and engineering, com- 
pared with slightly over two-fifths both in the 
social sciences and in all other fields. The liberal 
arts colleges were the second largest employers of 
such personnel. However, technological schools 
and technical institutes were the only institutions 
with half or more of their faculty members em_ 



Table III-16. — Science and engineering professional personnel employed in colleges and universities, 1 by type of personnel 

and field , 1961 



Type of personnel 


Total 


Engineering 


Physical 

sciences 


Life 

sciences 


Social 

sciences 


Psychology 




Number 


Total 


175, 600 


27, 300 


49, 100 


63, 200 


26, 900 


9, 200 




108, 100 


15, 500 


26, 700 


38, 200 


21, 300 


6, 400 


\Tah fo /iiilf \r nrnfMainnfll TIPTflOTlflfil --------- 


32, 500 
35, 000 


6,400 


8,700 


15, 400 


1,200 


800 


IN OlilttvUlby UlUlvDSiuuai - ------ — 

nisifliifltp sfciidpnts 


5, 400 


13, 600 


9, 600 


4, 400 


2,000 


Uiauua vc dwuucu vo- - -- -- -- -- -- -- -- 












Percent 


Total 


100 


16 


28 


36 


15 


5 




100 


14 


25 


35 


20 


6 


iMrmfaniil+v nrnfpflsiofifll nersonfiel. 


100 


20 


27 


47 


4 


2 


liOlllttvUlvy uiuivOoivuai - ------ 

Graduate students 


100 


15 


39 


27 


13 


6 




100 


100 


100 


100 


100 


100 




62 


57 


54 


60 


79 


70 


\T -h /‘inlfir nwrtf aOQi Aft n1 


19 


23 


18 


24 


4 


9 


IN OnifiCUlwy uroicouiuua 1 — — — — — — — — — — — — 


20 


20 


28 


15 


16 


22 

















> See footnote 1, table UI-14. 

Note.— Detail may not add to totals because of rounding. 

Source: Data for totals from National Science Foundation, Retiewt of Data 
on Research <fc Development, No. 37, “Science and Engineering Professional 



ivioupuwcr IWDUIUWO m — — » 

port,” NSF 63-4. Other data on employment by type of personnel and field 
based on unpublished materials from the 1961 survey which provided data 
for the report cited. 
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Table III— 17. — Science and engineering professional personnel employed full time and part time in colleges and universities , l 

by field, 1961 



Field 



Total 

Engineering 

Aeronautical 

Chemical 

Civil 

Electrical 

Mechanical 

Other 

Physical sciences 

Mathematics 

Physics - — 

Chemistry 

Earth sciences - 

Other 

Life sciences 

Clinical science..- 

Commodity related agricultural 

Biology 

Botany 

Other. 

Social sciences 

Economics 

Sociology 

Other. 

Psychology. 



Number of professional personnel 


Full time es 
percent of 
total 


Total 


Full time 


Part time 


175, 600 


115, 000 


60, 600 


66 


27, 300 


18, 600 


8,700 


68 


1, 300 


900 


400 


69 


2,400 


1, 300 


1, 100 


54 


3,800 


2,600 


1, 300 


68 


7, 400 


5, 300 


2, 100 


72 


6,000 


4,300 


1, 700 


72 


6,400 


4, 300 


2, 100 


67 


49, 100 


30,000 


19, 100 


61 


14,800 


9, 500 


5,300 


64 


13, 700 


8,300 


5,400 


61 


15, 700 


9, 300 


6,500 


59 


3, 900 


2,300 


1,600 


59 


900 


600 


300 


67 


63, 200 


42, 600 


20, 600 


67 


23,400 


14, 800 


8,600 


63 


8,800 


6, 500 


2, 300 


74 


6, 100 


4,400 


1, 700 


72 


3,600 


2, 500 


1,200 


69 


21, 300 


14,400 


6,800 


68 


26, 900 


18, 500 


8, 400 


69 


8,200 


5, 500 


2,700 


67 


4,500 


3, 100 


1, 500 


69 


14, 200 


9, 900 


4,200 


70 


9, 200 


5, 300 


3, 900 


58 



•See footnote 1, table III-14. 

Not*.— D etail may not add to totals because of rounding. 



Source: National Science Foundation, Reviews of Data on Retearch & 
Development , No. 37, “Science and Engineering Professional Manpower in 
Colleges and Universities, 1061. A Preliminary Report," NSF 63-4. 



ployed in the natural sciences and engineering. 
(See table III-18.) 

Nonfaculty personnel were even more highly 
concentrated than faculty members in universi- 
ties. Over 90 percent of nonfaculty social science 
personnel and 86 percent of those in the natural 
sciences and engineering were employed at such 
institutions. The high proportions of nonfaculty 
personnel in the natural science and engineering 
fields — 55 percent at universities and more than 



85 percent at technological schools — reflect em- 
ployment on research projects, located principally 
in such institutions. (See table III-19.) 

In 1958 the concentration of faculty in univer- 
sities was most evident in the life sciences (75 
percent) and engineering (63 percent). Many of 
them are employed in universities with large, 
separately organized professional schools of engi- 
neering, medicine, agriculture, etc. Liberal arts 
colleges were the second largest employer group 
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Table HI— 18 . — Faculty personnel employed at colleges and universities, 1 by type of institution and by field , 1958 





Number of 


Number of 


Percent distribution 


Type of institution 


institutions 


faculty 


All fields 


Natural sciences 
and engineering 


Social 

sciences 


Other fields 


Total 


1, 916 


211, 100 


100.0 


36.3 


11. 1 


52.6 














Universities 


143 


105, 600 


100. 0 


47.0 


9.7 


43.3 


T.ihoral art a enlleffps ............ 


730 


53, 400 


100. 0 


22.5 


15.3 


62.2 


Toflfthprfl pnlleffPS ................ 


186 


15, 100 


100. 0 


15.5 


11. 1 


73.4 


Tnohnnlnmofll flphools ............... 


37 


6, 100 


100. 0 


70.5 


8.5 


21. 0 


X CvUUUlUglLAl — — — — — — — — — — — — — — — — — » 

Thpnlncripftl and relifltious schools.. - 


153 


3, 200 


100.0 


2.5 


4.6 


92.9 


Junior nolle ffes 


500 


18,700 


100.0 


25. 3 


11.9 


62.8 


Toobnipfll innf.itllt.PR ................ 


25 


1, 100 


100. 0 


50. 1 


6.2 


43.7 


X CtlililLAl lUDUUUVvo. — 

Seminrnfeasinnal schools. .............. ..... 


20 


600 


100.0 


15.6 


4.8 


79.6 


Other. - 


122 


7,400 


100.0 


41.7 


3.7 


54.6 
















Total ---------------------- 


1, 916 


211, 100 


100.0 


100.0 


100.0 


100.0 
















Universities 


143 


105, 600 


50. 0 


64.7 


43.7 


41.2 


Tiiheral arts colleges 


730 


53, 400 


25.3 


15.6 


35. 1 


29.9 


Teachers nolleffps ....... ------------- 


186 


15, 100 


7. 1 


3.0 


7. 1 


10.0 


Tech nnlncri cal schools . — — — — — — — — — — — — — 


37 


6, 100 


2.9 


5.6 


2.2 


1. 1 


TTiPoloaipal and religious schools..----------- 


153 


3, 200 


1.5 


. 1 


.6 


2.6 


Junior nolle fife S _ 


500 


18, 700 


8.9 


6.2 


9.6 


10.6 


TonVminfll institutes 


25 


1, 100 


.5 


.7 


.3 


.4 


Qaminrnfpflflinnal schools 


20 


600 


.3 


. 1 


. 1 


.4 


Other. ------ ----------------------------- 


122 


7,400 


3.5 


4.0 


1.2 


3.7 















I fnntnntn i table HI-14 Source: National Science Foundation, ScltrUlfic Manpower Bulletin, No . 

9 m 13, “Scientists and Engineers Employed at Colleges and Universities, 1958," 

Note. — D etail may not add to totals because of rounding. NSF 01-38, an d unp ublished data. 



in every field except engineering, where techno- 
logical schools employed a large number of 
engineering faculty. 

Nonfaculty personnel in all the science and 
engineering fields were employed primarily in 
universities, including over 90 percent of those in 
the life and social sciences, 85 percent in the 
physical sciences, and 70 percent in engineering. 
The only other type of institution employing 
sizable numbers of nonfaculty professional per- 
sonnel in these fields was the technological schools, 
which accounted for 27 percent of the nonfaculty 
engineers and nearly 11 percent of the nonfaculty 
physical scientists. These proportions reflect the 
research and development activities requiring the 
services of many nonfaculty scientists and engi- 
neers. (See table III-20.) 



Recent Trends 

Based on data from the 1958 and 1961 surveys 
of colleges and universities, estimates have been 
derived for 3 separate years to provide some 
recent trends in the employment of engineers, 
physical scientists, and life scientists. 

Overall, there was an increase of about 15 
percent in these personnel in the^ 3-year period, 
although the rate of growth appear)* to have been 
somewhat greater between 1960 and 1961. As 
table III-21 shows, physical scientists, the second 
largest occupational group, had the largest in- 
crease — almost 18 percent — between 1958 and 
1960 compared with a very slight increase for life 
scientists. However, in the 1-year period ending 
in 1961, the life sciences accounted for more than 
half of the almost 9,000 total increase. 



o 
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Table III-19. — Non] acuity professional personnel employed in colleges and universities, 1 by type of institution and by field, 1968 



Type of Institution 


Number of 
Institution! 


Number of 
nontaculty * 


Percent distribution 


All fields 


Natural sciences 
and engineering 


Social 

sciences 


Other fields 


Total 


1, 916 


100, 100 


100.0 


51.3 


5.7 


43. 0 


Universities 


143 


80,000 


100.0 


55.0 


6.5 


38.5 


Liberal arts colleges 


730 


8,000 


100.0 


15.5 


4.2 


80.3 


Teachers colleges — 


186 


1,600 


100.0 


7.0 


3.0 


90.0 


Technological schools 


37 


5,600 


100.0 


86.6 


1.5 


11.9 


Theological and religious schools 


153 


500 


100.0 


.6 


.8 


98.6 


Junior colleger 


500 


2,100 


100.0 


8.8 


2.0 


89.2 


Technical institutes. 


25 


200 


100. 0 


11. 2 




89 8 


Semiprofessional schools. 


20 


300 


100.0 


6. 5 




047. W 

93 fi 


Other - 


122 


1,800 


100.0 


53.4 


.6 


We M 

46.0 


Total 


1, 916 


100,100 


100.0 


100.0 


100.0 


100.0 


Universities 


143 


80,000 


79.8 


85.7 


90.5 


71.6 


Liberal arts colleges 


730 


8,000 


8.0 


2.4 


5.9 


14.9 


Teachers colleges 


186 


1,600 


1.7 


.2 


.8 


3.5 


Technological schools 


37 


5,600 


5.6 


9.4 


.1 


1.5 


Theological and religious schools 


153 


500 


.5 


(•) 


1.7 


1. 1 


Junior colleges - 


500 


2,100 


2.1 


.4 


.7 


4.4 


Technical institutes - - 


25 


200 


.2 


(*) 




4 


Semiprofessional schools 


20 


300 


.3 






. 6 


Other - 


122 


1,800 


1.8 


1.8 


.2 


2.0 



> See footnote 1> table in-14, 
i includes salaried graduate students. 

* Less than 0.05 percent. 

Non.— Detail may not add to totals because of rounding. 



Source: National Science Foundation, Scientific Manpower Bulletin, No . 
13, “Scientists and Engineers Employed at Colleges and Universities, 1958,’ ’ 
NSF 01-38, and unpublished data. 



Employment in the Federal Govern- 
ment 

National Science Foundation estimates from 
data provided by the U.S. Civil Service Commis- 
sion indicate that about 144,000 scientists and 
engineers were employed by the Federal Govern- 
ment in October 1962 — more than 8 percent of 
all full-time white collar employees working for 
the Government. The data cover personnel 
employed by agencies in the executive, legislative, 
and judicial branches, except the Central Intelli- 
gence Agency and the National Security Agency. 

Patterns of Employment 

According to the occupational series (or classi- 
fications) in which such personnel are classified, 
the following groups accounted for almost 80 
percent of these scientists and engineers: 67,500 
engineers, almost 23,700 agricultural and biological 



scientists, and 23,000 physical scientists. Of the 
total number of engineers, those classified in 
civil engineering (18,300) and mechanical engi- 
neering (17,300, including over 6,000 in aerospace) 
accounted for more than half of the personnel in 
this series. There were also about 14,700 elec- 
trical and electronic engineers in the Federal 
Government. (See table III-22.) 

Those working in the agricultural sciences 
numbered almost 16,500 (over two-thirds em- 
ployed in soil conservation and forestry), and the 
biological sciences totaled another 7,200. Within 
the physical sciences group, chemists accounted 
for nearly 6,800 persons and physicists another 
4,600 — together comprising almost half of all 
personnel in the physical sciences. 

Among the almost 15,000 personnel in the 
health sciences — medical, dental, and veterinary 
officers — by far the largest number were engaged 



A.4^ -U 8 UUI*> 



EMPLOYMENT 



35 



Table HI-20. Science and engineering professional personnel employed in colleges and universities ,* * by type of institution 

and field, 1958 



Type ot institution 



Total 

Universities 

Liberal arts colleges 

Teachers colleges 

Technological schools 

Theological and religious schools 

Junior colleges ~ 

Technical institutes 

Semi-professional schools . — £ 

Other 



Total. 



Universities 

Liberal arts colleges 

Teachers colleges 

Technological schools.. — 

Theological and religious schools. 

Junior colleges 

Technical institutes 

Semi-professional schools 

Other 



Number 

of 

personnel 



Percent distribution 



Total 



Engineering 



Physical 



Lite 

idencea 



Social 



Faculty personnel 



100,100 


100.0 


100.0 


100.0 


100.0 


100.0 


59,900 


59.8 


62.9 


49.0 


75.1 


43.7 


20,200 


20.2 


8.1 


26.5 


11.8 


35.1 


4,000 


4.0 


.5 


5.6 


2.4 


7.1 


4,800 


4.8 


16.7 


6.4 


.6 


2.2 


200 


.2 




.2 


.1 


.6 


6,900 


6.9 


6.8 


10.4 


3.3 


9.6 


600 


.6 


2.2 


.7 


.1 


.3 


100 


.1 


.4 


.1 


(*) 


.1 


400 


3.4 


2.4 


1.1 


6.5 


1.2 


Nonfaculty personnel * 


57,100 


100.0 


100.0 


100.0 


100.0 


100.0 


49,100 


86.1 


70.3 


84.7 


92.0 


90.5 


1,600 


2.8 


1.2 


3.7 


2.0 


5.9 


200 


.3 


(*) 


.4 


.2 


.8 


4,900 


8.6 


27.4 


10.6 


.6 


1.7 


(*) 


(*) 




(*) 


(*) 


.1 


200 


.4 


.5 


.5 


.2 


.7 


<*) 


(*) 


.2 


(*) 






<*) 


(*) 


.2 


(*) 






1,000 


1.7 


.2 


(*) 


4.0 


.2 



> See footnote 1, table m-14. 
s Less than DO; less than 0.05 percent. 

* In du dea salaried graduate students. 

Noic. — Detail may not add to totals because ot rounding. 

Table III-21. — Scientists and engineers employed in colleges 
and universities, 1 by selected fields, 1958, 1960, and 1961 



Field 


Number in- 




Percent change 


1056 


1080* 


1061* 


1056-60 


196o-61 


Total 


128,300 


137,800 


146,600 


as 


6.4 


Engineering 


25,600 


27,500 


28,600 


7.8 


4.0 


Physical sciences 


40,000 


48,100 


51,300 


17.6 


6.7 




61,800 


62,200 


66,700 


.6 


7.2 



Source: National Science Foundation, Scientific Manpower Bulletin 
No. 13, "Scientists and Engineers Employed at Colleges and Universities. 
1068," NSF 51-38. 



in activities related to “clinical practice/’ and 
such personnel are usually excluded from overall 
counts on the number of scientists. 8 In math- 
ematics and social sciences, there were approxi- 
mately 5,200 and 5,500 employees, respectively, 
and the remaining personnel were distributed 
among the geography and cartography, psy- 
chology, and operations research series. 



* See footnote 1, table m-14. 

* National Science Foundation estimate. 

* Data include estimate for nonresponse fn 1061 survey. 

Sources: National Science Foundation, Scientific Research and Develop- 
ment in Colleges and Universities, Expenditures and Manpower, 1958, NSF 
62-44; and Reviews of Data on Research dc Development, No. 37, "Science and 
Engineering Professional Manpower Resources in Colleges and Universities, 
1061. A Preliminary Report," NSF 63-4. 



• Not included in this report are over 30,000 related 
professional personnel in the health fields. Data on these 
additional personnel are included in other NSF reports on 
Federal Government employment (e.g., Scientific and 
Technical Personnel in the Federal Government, 1959 and 
1960, NSF 62-26). These personnel include primarily 
nurses (over 22,000 in 1962), public health administrators, 
dieticians, pharmacists, and therapists. 
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Table III-22. — Scientists and engineers employed in the 
Federal Government, by occupational group, October 1969 



Occupational group 


Number 


Percent 


Total 


144, 122 


100.0 


Physical sciences 


23,043 


16.0 


Physics - 


4,596 


3.2 


Geophysics, geology, and geodesy. 


2,367 


1.6 


Chemistry 


6,789 


•'.7 


Metallurgy 


581 


.4 


Meteorology 


2,123 


1.5 


Other 1 


6,587 


46 


Mathematics 3 


5,163 


3.6 


Engineering — 


67,500 


46.8 


Civil.. 


18,304 


12.7 


Mechanical 


17,250 


12.0 


Electrical and electronic 


14,721 


10.2 


Chemical 


1, 195 


.8 


Industrial 


2,175 


1.5 


Other * 


13,855 


9.6 


Biological sciences 

Agricultural sciences (including 


7,212 


5.0 


forestry) 


16,454 


11.4 


Health (selected categories) 4 . 


14,640 


10. 1 


Social sciences (selected categories) 9 . 


5,479 


3.8 


Geography and cartography 


2,389 


1.7 


Psychology 


1, 815 


1.3 


Operations research 


427 


.3 



> General physical sciences, astronomy and space science, technolofy, and 
other physical scknca. 

* Actuary, mathematics, mathematical statistician, and statistics. 

* General, materials, safety, fire prevention, maintenance, architecture, 
mining, petroleum production and natural gas, agricultural, and welding 
engineering. 

* Medical officer, dental officer, and veterinarian. 

* Social science, economies, history, and anthropological sciences. 

Sourer: National Science Foundation, from U Si. Civil Service Commis- 
sion data. 

Persons classified as technicians numbered 
almost 93,400 in 1962. The more than 41,800 
employees in engineering comprised more than 
two-fifths of all technicians. Engineering and 
mechanics technicians — two closely allied groups — 
accounted for 54,700 and over one-third of them 
were working in the electronics field. Almost 
10,000 technicians were in the health fields, with 
more than 95 percent of them involved in clinical 
activities related to the medical and dental fields. 
There were about 2,700 in the biological sciences, 



Table III-23. — Technicians employed in the Federal Gov- 
ernment, by selected occupational group, October 1968 



Occupation*! group 


Number 


Percent 


Total 


93,354 


100.0 


Physical sciences 


5,946 


6.4 


Mathematics 


565 


.6 


Engineering 


41,849 


448 


Biological sciences 


2, 710 


2.9 


Agricultural sciences 


10, 680 


11.4 


Health (selected categories) 1 


9,969 


10.7 


Mechanics 


12, 848 


13.8 


Other 2 


8,787 


9.4 







* Includes personnel classified as technicians, assistants, or aids in the 
health series (e.g., medical technician, physical therapy assistant). 

s Social sciences, geography-cartography, and psychology. 

Source: National Science Foundation, from U.S. Civil Service Commission 
data. 

and more than twice as many in the physical 
sciences. (See table 111-23.) 

The Department of Defense as a whole employed 
the largest number of scientists, engineers, and 
technicians in 1962, with almost 57,500 scientists 
and engineers and 40,300 technicians. The De- 
partment of Agriculture, with more than 25,300 
scientists and engineers, was the single agency 
employing the largest number of these personnel 
and was the second largest employer of tech- 
nicians (almost 14,000). Over 88 percent of the 
agricultural scientists and 40 percent of those in 
the biological sciences were working for the 
Department of Agriculture. The Department of 
the Army was the second largest single employer 
of scientists and engineers (23,900) and was first 
in the employment of technicians (22,300), mostly 
engineering and mechanics technicians. (See ta- 
bles III-24 and III-25.) 

The Department of the Navy was the third 
largest employer of scientific and engineering per- 
sonnel, but employed the largest number of math- 
ematicians and physical scientists (primarily physi- 
cists).* Over 11,000 scientists and engineers were 
employed by both the Department of the Interior 
and the Veterans Administration, with over 
three-fourths of these Veterans Administration 
personnel working in the health fields. The VA 
was. the largest employer of health technicians, 
of whom about 6,800 of the total 10,000 worked 
in this agency. The National Aeronautics and 
Space Administration, a rapidly growing agency, 
employed nearly 9,000 scientists and engineers in 
1962 (chart 111-5). 
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Chart III-5. Scientists and engineers employed in the Federal Government* by agency and 

occupational group* October 1962 
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Sources: National Science Foundation and Civil Service Commission. 

Table III-24 . — Scientists and engineers employed in the Federal Govern^ by agency and occupational group, OcU)ber l962 




Engineering 

Physical sciences A mathematics 
Biological A agricultural sciences 
Health 

Social sciences A psychology 
All other 



Agencies 



Total 

Department of Defense, total. 



Office of the Secretary of Defense.... 

Department of the Army 

Department of the Navy 

Department of the Air Force... 



Department of Health, Education, and 

welfere 

Department of the interior 

Department of Agriculture 

Department of Commerce 

Deportment of Labor 



Department of State 

Federal Aviation Agency 

Atomic Energy Commission 

National Aeronautics and Space Admin- 
istration 

Tennessee Valley Authority 

Veterans Administration 

Other * 



Total 


Physical 

sciences 


Mathe- 

matics 1 


Engi- 

neering 


Biological 

sciences 


Agricul- 

tural 

sciences 

(including 

forestry) 


Health 

(selected 

cate- 

gories) 1 


Social 

sciences 

(selected 

cate- 

gories)* 


Geo- 
graphy 
and carto- 
graphy 


Psy- 

chology 


Opera- 

ions 

research 


144,122 


23*043 


5,153 


07,500 


7,212 


10*454 


14*640 


5,479 


2*380 


1*815 


427 


57,452 


8*710 


2*574 


41*470 


887 


146 


402 


408 


1,874 


545” 


370 


164 

23*040 

30*025 

12*423 


34 

3*335 

3*844 

1*503 


20 

014 

1*020 

014 


68 

17,720 

15*201 

8*475 


1 

670 

134 

82 






20 

170 

20 

183 


1 

403 

321 

1*060 


3 

180 

183 

170 


5 

03 

117 

155 


100 

14 

23 


271 

71 

120 


7*573 

11,805 

25*314 

0*060 

1*050 

2*301 

2*875 

1,357 

8,073 

1*871 

11,352 

5*000 


1*801 

2*507 

1*380 

3*370 


360 

51 

507 

787 

157 

10 

33 

13 

265 

38 

81 

275 


877 

5*407 

2*000 

2,250 

38 

300 

2*708 

847 

5*351 

1*550 

508 

3*072 


874 

2,067 

2*804 


18 

1*150 

14*527 

1 


3*000 

3 

2,078 

1 


275 

336 

820 

411 

803 

1*337 

0 

8 

8 

33 

240 

722 




170 




245 

01 

144 


i 


3 

11 

1 

0 

21 


8 




34 

15 

470 

3*332 

160 

520 

573 


48 

27 

22 

3 

23 

270 

01 


504 


55 

38 

0 

7 

17 

8,725 

152 


22 

5 




io 


i 

1 

50 

2 
45 




0 










1,016 

33 




8 


20 



> Actuary, mathematics, mathematical statistician, and statistics. 

J Medical officer, dental officer, and veterinarian. 

* Social science, economics, history, and anthropological sciences. 

4 Includes the remaining agencies of the executive branch, except the Cen- 
tral Intelligence Agency and National Security Agency; also includes the 



of the legislative and Judicial branches. 

Source: National Science Foundation, from U.S. Civil Service Commis- 
sion data. 
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Tabl» III-25 . — Technicians employed in the Federal Government, by agency and occupational group, October 1962 



Agencies 



Total 

Deportment of Defense, total 

Office of the Secretary of Defense.... 

Department of the Army 

Department of the Navy 

Department of the Air Force 

Department of Health, Education, and 

welfare 

Department of the Interior 

Department of Agriculture 

Department of Commerce 

Department of Labor 

Department of State 

Federal Aviation Agency 

Atomic Energy CommissLn 

National Aeronautics and F/^ace Admin- 
istration 

Tennessee Valley Authority 

Veterans Administration 

Other 1 



Total 



03,354 



40,300 



8 

00,280 

12,035 

7,385 



2,578 

0,300 

13,038 

5,331 

17 

235 

0,080 

81 

1,013 

727 

7,383 

2,102 



Physical 

sciences 



5,040 



1,433 



435 

539 

450 



202 

501 

351 

2,780 



1 

08 

24 

72 

73 
87 
105 



Mathe- 

matics 



505 



207 



77 

107 

53 



1 

12 

0 

3 



2 

1 

230 



Engi- 

neering 



Biological 

sciences 



41,840 



21,603 



10,408 

7,007 

3,108 



135 

3,844 

2,400 

1,085 

1 

54 

0,400 



1,210 

547 

85 

700 



Agricul- 

tural 

sciences 

(including 

forestry) 



2,710 



323 



270 

30 

8 



841 

518 

030 



7 

3 

374 

7 



10,080 



130 



70 

10 

38 



2 

1,551 

8,051 



13 

23 

4 



Health 

(selected 

cate- 

gories) 1 



0,000 



1,818 



1,230 

02 

487 



1,210 

8 

5 



04 

17 
1 

2 

18 
0,707 

40 



Social 

sciences 

(selected 

cate- 

gories)) 



Geo- 

graphy 

andcarto- 

graphy 



01 



4 
14 

5 
10 
14 



8,700 



3,002 



3,400 

207 

130 



2 

2,570 

1,300 

053 



37 

20 

7 

1 

08 



41 



chofogy 



20 



10 



10 



Mecha- 

nics 



12,848 



10,784 



8 

4,204 

3,485 

3,087 



205 

122 

100 



05 

102 

13 

82 

5 

30 

1,101 



i includes personnel classified as technicians, assistants, or aids in the 
health series (e,g., medical technician, physical therapy assistants). 
’Anthropology aid and economics assistant. 

* Includes the remaining agencies of the executive branch, except the Cen- 
tral Intelligence Agency and National Security Agency; also includes the 



small numbers of scientific and engineering personnel employed by agencies 
of the legislative and judicial branches. 

Source: National Science Foundation, from U.8. Civil Service Commis- 
sion data. 



Recent trends 

Over the 4-year period from 1958 to 1962, the 
numbers of scientists and engineers employed by 
the Federal Government rose at an accelerating 
rate for an overall increase of 19 percent. Data 
have been arranged as nearly as possible in com- 
parable occupational groups for the various years. 
However, attention should be directed to the 
overall trends rather than the exact numbers. 

Overall, the number of scientists and engineers 
increased, on the average, nearly 5 percent a year 
during the 4-year period, although the percentage 
change between 1958 and 1959 was very small. 
In the 3 years from 1959 to 1962, an increase of 
more than 17 percent reflected, in large measure, 
the staffing of new agencies concerned with the 
Nation’s security and space programs as well as an 
overall rise throughout the Government in the 
employment of scientists and engineers. (See 
table III-26.) 



For the total 4-year period there were signifi- 
cant differences in trends between the major oc- 
cupational groups as well as for individual 
occupations within these groups. Most engineer- 
ing fields increased substantially; however, total 
employment in engineering appeared to decrease 
slightly between 1960 and 1961. This occurred 
through a reclassification of several thousand 
personnel in the National Aeronautics and Space 
Administration (NASA) from various engineering 
series (primarily mechanical and “other” engineer- 
ing groups) to the “other” physical sciences group, 
which encompassed newer fields cutting across 
several scientific specializations. Many of these 
personnel were reclassified into engineering in 
1962, accounting for much of the nearly 13-percent 
rise in engineering from 1961 to 1962. 

In the physical sciences, employment grew by 
46 percent from 1958 to 1962. The small decrease 
in the last year was due primarily to the pre- 
viously noted reclassification in NASA, which 
affected the “other” group and resulted in a 
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Table III-26 . — Scientists and engineers employed in the Federal Government, by occupational group, 1958-62 



Occupational group 


Number 


Percent change 


1958 


1959 


1900 


1901 


190? 


1958-59 


1959-00 


1900-01 


1901-02 


1958-02 


Total 


121,088 


122,859 


127,970 


134,333 


144, 122 


1.5 


4.2 


5.0 


7.3 


19.0 


Physical sciences 


*15,750 


10,519 


17,984 


*23,573 


*23,043 


4.9 


&9 


*31.1 


*-2.2 


*40.3 


Physics ------- 

Geophysics, geology, and geodesy 

Chemistry 

Metallurgy 

Meteorology 

Other*. 


3,449 

1,854 

5,000 

514 

1,921 

2,400 


3,587 

1,972 

5,730 

550 

1,918 

2,750 


4,070 

2,007 

5,845 

585 

1,986 

3,431 


4,157 

2,107 

0,211 

572 

2,032 

*8,434 


4,596 

2,367 

6,789 

581 

2,123 

*6,587 


4.0 
& 6.4 

2.2 
&2 
-.2 
14.5 


13.5 
4.8 
2.0 
5.2 
3.5 

24.5 


2.1 

4.8 

6.3 
-2.2 

2.3 
*145.8 


10.0 

9.2 

9.3 

1.0 
4.5 
* -21.9 


33.3 

27.7 

21.1 

13.0 

10.5 

*173.8 


Mathematics* 


4^627 


4,477 


4,664 


4,671 


5, 167 


-3T 


13~ 


rr 


ioX 


UTo 


Engineering - 


4 57, 122 


57,808 


60,978 


*59,974 


* 67,600 


1.2 


5.5 


*-1.0 


*12.5 


*ia2 


Civil 

Mechanical 

Electrical and electronic 

Chemical 

Industrial 

Other •. 


15,719 
13,325 
4 12,463 
1,039 
1,500 
13,010 


16,344 

13,439 

12,030 

1,050 

1,610 

13,329 


16,910 
14, 191 
12,576 
1,059 
1,728 
14,514 


17,066 

12,790 

13,399 

1,178 

1,965 

12,976 


18,304 

17,250 

14,721 

1,195 

2,175 

13,855 


4.0 
.9 

-3.5 

1.0 
2.8 
2.5 


3.5 
5.0 

4.5 
.3 

7.3 

ao 


4.5 
-9.9 

6.5 
11.2 

13.7 

-10.0 


3.0 

34.9 

9.9 

1.4 

10.7 

6.8 


16.4 

29.5 
iai 
15.0 
38.9 

6.5 


Biological sciences.............. 

Agricultural sciences (including forestry) 

Health (selected categories)* 

Social sciences (selected categories) 4 

Geography and cartography 

Psychology 

Operations research 


5,978 

15,220 

13,050 

4,409 

2,973 

1,697 

196 


0,132 

15,314 

13,402 

4,589 

2,688 

1,072 

264 


M97~ 

15,439 

13,728 

4,072 

2,300 

1,689 

319 


0,664 

15,838 

14,282 

4,919 

2,278 

1,788 

346 


7,212 

16,454 

14,640 

5,479 

2,389 

1,815 

427 


a0~ 

.0 

2.7 

2.7 

-9.6 

-1.5 

34.7 


rr 

.8 

2.4 

1.8 

-14.4 

1.0 

20.8 


Ts 

2.6 

4.0 

5.3 

-1.0 

5.9 

8.5 


ai~ 

3.9 

2.5 

11.4 

4.9 

1.5 

23.4 


200 

ai 

12.1 

22.6 

-19.0 

7.0 

117.9 



* Excludes 1,878 personnel classified In “electronic research, development, 
and test” In 1988 as part of the physical sciences series, transferred here to 
“electronic enginee. Ing’ ’ to be consistent with the data for 1969 and 1960. 

» Due to the reclassification of series that overlapped between some engi- 
neering series and “general physical science” in 1961, several thousand engi- 
neering personnel were transferred to the general physical science series. In 
1962 many of these same personnel were transferred from "general physical 
science" back to engineering. 

* Indu des physical science administration (title changed to general physical 
science, February 1961), astronomy and space sciences, technology, and other 
physical sciences. 

* Actuary, mathematics, mathematical statlstidan, and statistics. 

drop of 22 percent although it was still more than 
2% times its 1958 size. The increased utilization 
of physicists in scientific projects resulted in a 
one- thir d rise in employment in this single occupa- 
tion. With the exception of meteorology and 
metallurgy, each of which rose less than 15 per- 
cent, the remaining individual physical science 
occupations increased by more than 20 percent. 

Employment in the biological sciences rose by 
almost 21 percent and in the agricultural sciences 
by 8 percent between 1958 and 1962, with the 
largest portion of the increase taking place in the 
last 2 years. The 12-percent increase in the 
health fields added 1,600 personnel, primarily 
medical practitioners. In the social sciences, 
most of the 1,000-personnel increase occurred 
during the latter 2 years of the 1958-62 period. 



4 See footnote 1. 

• General, materials, safety, fire prevention, maintenance, architectural, 
mining, petroleum production and natural gas, agricultural, and welding 
engineering. 

7 Medical officer, dental officer, and veterinarian; excludes related profes- 
sional personnel such as nurses, public health administrator, dieticians, 
pharmacists, therapists, included in other NSF reports (see source below). 

• Social science, economics, history, and anthropological sciences. 

Sources: For 1968-00, National Science Foundation, Scientific and Technical 
Penonnd in the Federal Government, 1959 and 1960\ for 1901-02, National 
Science Foundation, from U.S. Civil Service Commission data. 



Geographic Distribution 

The geographic distribution show? that fewer 
than 24,300, or 19 percent of the scientists and 
engineers employed by the Federal Government 
in October 1960, were working in the District of 
Columbia. Nearly 99,600 personnel — 78 per- 
cent — were employed in the 50 States. Almost 
3,400 were working in foreign countries. With the 
exception of the social scientists, 50 percent or 
more in every major group were employed outside 
the District of Columbia in the 50 States. (See 
table III-27.) In engineering, psychology, the 
biological sciences (including agricultural sciences), 
and the health fields, between 80 and 90 percent 
were in “other United States.” Social sciences 
was the only field in which a substantial propor- 
tion — one-fifth — of the personnel were working 
in foreign countries. 
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Table III-27. — Scientists and engineer s in the Federal Government, by occupational group and geographic distribution, I960 



Occupational group 


Number of 
scientists and 
engineers 


Percent 


All areas 


District of 
Columbia 


Other United 
States 1 


Territories and 
possessions * 


Foreign 

countries 


Total - 


127, 970 


100.0 


19.0 


77.9 


0.5 


2.6 


Physical sciences 


17, 984 


100.0 


30.2 


68.2 


.4 


1.2 


Mathematics* 


4, 664 


100.0 


43.5 


55.7 


(*) 


.8 


Engineering 


60, 978 


100.0 


15.9 


81.5 


.5 


2.1 


Biological sciences * 


21, 636 


100.0 


9.5 


86.7 


.7 


3.1 


Health (selected categories) * 


13, 728 


100.0 


10.1 


87.6 


1.2 


1.1 


Social sciences (selected categories) 1 


4, 672 


100.0 


50.7 


28.8 


.4 


20.1 


Geography and cartography 


2, 300 


100.0 


38.8 


56.5 


1.8 


2.9 


Psychology. 


1,689 


100.0 


17.7 


81.8 


.4 


.1 


Operations research 


319 


100.0 


29.8 


66.8 




3.4 













> The 80 States. 

» Canal Zone, Puerto Rico, Virgin Islands, and other possessions. 

* Actuary, mathematics, mathematical statisticians, and statistics. 

* Includes agricultural sciences. 

» Less than 0.1 percent. 



* Medical officer, dental officer, and veterinarian. 

' Social science, economics, history, and anthropological sciences. 

Source: National Science Foundation, from U.S. Civil Service Commis- 
sion data. 



Employment in State Governments 

A 1962 survey of the employment of scientific 
and engineering personnel by State governments 
was carried out by the U.S. Department of Labor’s 
Bureau of Labor Statistics. The survey results 
showed that about 48,000 scientists and engineers 
and 55,500 technicians were employed by State 
government agencies in January 1962. 7 

Patterns of Employment 

Of the total scientific and engineering personnel 
employed in State governments, engineers ac- 
counted for about 34,000, more than twice the 
number of scientific personnel. Civil engineers 
comprised more than 88 percent of the engineering 
personnel. Of the scientists, three-fourths were 
life scientists. The biological and agricultural 
scientists each accounted for almost a third of the 
14,000 State-employed scientists, and most of the 
remainder were employed as medical scientists and 
chemists. (See table III-28.) 

7 The survey excluded State-financed educational insti- 
tutions, agricultural experiment stations, agricultural 
extension services, hospitals affiliated with State univer- 
sities, and other agencies primarily concerned with judicial 
and legislative functions. Scientists and engineers em- 
ployed in educational institutions have been covered in 
the U.S. Office of Education surveys conducted for the 
National Science Foundation. 



Table III-28. — Scientists and engineers employed by 
State governments, by occupation, January 1962 



Occupation 


Number 


Percent 


Total 


48, 029 


100.0 


Engineers 


33, 994 


70.8 


Civil 


30,047 


62.6 


Other engineers 


3,947 


8.2 


Physical scientists 


2,727 


5.7 


Chemists 


1, 381 


2.9 


Geologists and geophysicists 


898 


1.9 


Mathematicians 1 


448 


.9 


Life scientists 


10, 517 


21.9 


Biological scientists 


4,514 


9.4 


Agricultural scientists 


4,073 


8.5 


Medical scientists 


1, 930 


4.0 


Psychologists 


517 


I. 1 


Other scientists 


274 


.6 



1 Includes statisticians and actuaries. 

Note.— P ercent detail may not add to total because of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Personnel in State Government Agenda, 
106t, Bull. No. 1412. 
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Table III-29. — Technicians employed by State governments, 

January 1962 



Technicians 


Number 


Percent 


Total 


55, 501 


100.0 


Draftsmen — 


6,684 


12.0 


Surveyors - 


12, 240 


22. 1 


Engineering technicians 


28, 343 


51. 1 


Physical science technicians 

Medical, agricultural, and biological 


1,030 


1. 9 


technicians 


5,671 


10.2 


Other technicians - 


1, 533 


2. 8 



Nora . — Percent detail may not add to total because of rou n d ing . 

Source: U.8. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Pereonnel in State Government Agenda, 196t, 
Bull. No. 1412. 

More than half of the 55,500 technicians 
employed in State agencies were classified as 
engineering technicians. (See table III-29.) An- 
other third were working as draftsmen and sur- 
veyors, and the greater part of the remainder were 
in the medical, agricultural, and biological tech- 
nician group. 

About 97 percent of the scientists, engineers, 
and technicians were employed by the States in 
three main agency groupings — highways and pub- 
lic works, health and welfare, and agriculture and 
conservation. Highway and public works agencies 
employed nearly 91 percent of the engineers 
(primarily civil) and 84 percent of the technicians 
(almost three-fifths of them engineering tech- 
nicians). In contrast, only 6 percent of the 
scientists were in highways and public works, 
compared with 53 percent who were in the agri- 



culture and conservation agencies and almost 36 
percent in health and welfare agencies (table 
III-30). 

Within the scientists group, over 93 percent of 
the medical scientists and psychologists and about 
40 percent of the biological scientists and chemists 
were employed in State health and welfare agen- 
cies. Almost all of the agricultural scientists and 
about 60 percent of the biological scientists were 
in agriculture and conservation agencies, as were 
slightly less than half of the geologists and geo- 
physicists. About one-third of the mathematicians 
were in health and welfare agencies, and many 
others were working as actuaries in State insurance 
and retirement agencies (included in “other 
agencies”). (See table III— 31.) 

Recent Trends 

Although data are available from only two 
State government surveys of scientific and tech- 
nical personnel, the timespan between them 
covers 3 years, 1959-62. Thus, changes occur- 
ring from the first to the second survey are indica- 
tive of a recent trend. From January 1959 to 
January 1962 there was an increase from more 
than 40,700 to over 48,000, or about 18 percent, 
in the total number of scientists and engineers 
employed by the State governments; however, 
there were wide differences among the individual 
occupations (chart III— 6) . 

Engineers, who are primarily employed in 
State highway agencies, increased almost twice 
as fast (21 percent) as scientists (12 percent) 
during this period. Within the engineering group, 
there was a 15-percent increase for civil engineers 



Table III-30.— Engineers, scientists, and technicians in State government agencies, by type of agency, January 1962 



Agency 


Total 


Engineers 


Scientists 


Technicians 


Number g 


> Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Total « - 


103, 530 




100.0 


33, 994 


100.0 


14, 035 


100.0 


55, 501 


100.0 
















Hi’erburav atiH nnhlifi works 


78, 199 
9,638 
12, 292 
3,401 




75.5 


30, 775 


90. 5 


825 


5. 9 


46, 599 


84.0 


UlfCUWtlJ mm puuuv nviKvo- - 

TToAlfh anri wplfarft ...... 




9. 3 


1, 257 


3.7 


4, 986 


35.5 


3,395 


6. 1 


Agriculture And conservation 




11. 9 


854 


2. 5 


7,447 


53.9 


3,991 


7.2 


Ot.lipr Acrpneies 




3.3 


1, 108 


3. 3 


777 


5.5 


1, 516 


2.7 



















Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Pereonnel in State Government Agenda, 



196», Bull. No. 1412. 
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Table III-31.-/S«en<**fs employed in State governments , by occupation and type of agency, January 1962 



Occupation 



Total 

Physical scientists. 



Chemists 

Geologists and geophysicists. 
Mathematicians 1 



Life scientists. 



Biological scientists... 
Agricultural scientists. 
Medical scientists 



Psychologists. _. 
Other scientists. 



All agencies 


Highway and 
public works 


Health and 
welfare 


Agriculture 

and 

conservation 


Other 


14, 035 


825 


4,986 


7,447 


777 


2,727 


706 


783 


838 


400 


1, 381 


225 


632 


387 


137 


898 


382 




411 


105 


448 


99 


151 


40 


158 


10, 517 




3, 662 


6, 594 


261 


4,514 




1,760 


2, 636 


118 


4,073 




79 


3, 922 


72 


1, 930 




1, 823 


36 


71 


517 




458 




59 


274 


119 


83 


15 


57 



i Includes statisticians and actuaries. 

Source: U.8. Department of Labor, Bureau of Labor Statistics, Employ- 

Table III-32. — Scientists and engineers employed by 
State governments, by occupation, 1959 and 1962 



Occupation 


January 


January 


Percent 


1050 


1062 


change 


Total 


40, 730 


48, 029 


17.9 


Engineers 


28, 172 


33, 994 


20.7 


Civil 


26, 082 


30, 047 


15.2 


Other engineers 


2,090 


3, 947 


88.9 


Physical scientists 


2, 140 


2,727 


27.4 


Chemists 


1, 194 


1, 381 


15.7 


Geologists and geo- 








physicists 


603 


898 


48.9 


Mathematic ians 1 


343 


448 


30.6 






Life scientists 


8,846 


10, 517 


18.9 


Biological scientists 


3, 716 


4,514 


21.5 


Agricultural scientists... 


3,473 


4,073 


17.3 


Medical scientists 


1, 657 


1,930 


16.5 


Psychologists 5 


1, 282 


517 


-59.7 


Other scientists 


290 


274 


-5.5 


i Includes statisticians and actuaries. 

» Data for 1052 include an undetermined number of practitioners, specific- 



ally excluded from the 1062 survey. Direct comparison for the 2 years not 
valid. 

Sources: National Science Foundation, Employment of Scientific and 
Technical Personnel in State Government Agencies— Report on a 1059 Survey, 
NSF 61-17; and TJ.S. Department of Labor, Bureau of Labor Statistics, 
Employment of Scientific and Technical Personnel in State Government Agen- 
cies, 196S. Bull. No. 1412. 



ment of Scientific and Technical Personnel in State Government Agencies, 
196$, Bull. No. 1412. 

Chart III-6. Scientists and engineers em- 
ployed in State government agencies, by 
occupation, 1959 and 1962 
(Ranker) 

50,000 



40,000 



30,000 




20,000 



0 



Oder 







w5v 

vvvv 

ww 

♦Kw 

WoV 

MM 

ww 

ww 

w5v 

vvJv 

vwvS 

:3:3: 







Engineers 




Jannarjr 1959 Jaiaary 1962 

Sources: National Science Foundation and Department 
of Labor, Bureau of Labor Statistics. 



- 

8 

i 






o 

ERIC 

_ kr.iiiTiiii7.rMiTbJ 

kanw 



imitrl 









EMPLOYMENT 



43 



and an 89-percent rise for the small number of 
other engineers. The trend among the scientist 
occupations ranged from an apparent 60-percent 
decline for psychologists (due to the exclusion of 
practitioners from the 1962 survey) to a 51-percent 
rise for geologists and geophysicists. Medical, 
agricultural, and biological scientists — three- 
fourths of the State government scientists in 
1962 — registered increases from almost 17 to 22 
percent. (See table III-32.) 

Technicians employed by State governments 
increased at about the same rate for the 1959-62 
period as did the scientists and engineers. Engi- 
neering and physical science technicians accounted 
for almost two-thirds of the 8,700 increase in 
technicians over the 3-year period. Two of the 
technician occupation groups registered a decline: 
draftsmen, 6 percent, and medical, agricultural, 
and biological science technicians, 9 percent. 
(See table III-33.) 



Table III-33 . — Technicians employed by State govern- 
ments , by occupation, 1959 and 1962 



Occupation 


January 

1050 


January 

1062 


Percent 

change 


Total 


4% 798 


55, 501 


18.6 


Draftsmen 


7, 132 


6,684 


-6. 3 


Surveyors 


9,325 


12, 240 


31.3 


Engineering and physical 








science technicians 


23, 7S1 


29, 373 


23.5 


Medical, agricultural and 








biological science 








technicians — 


6,236 


5,671 


-9. 1 


Other 


324 


1, 533 


373. 1 



Sources: National Science Foundation, Employment of Scientific and Tech- 
nical Personnel tn State Government Agenda— Report on a 1959 Survey, NSF 
61-17; and U.S. Department oi Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Personnel in State Government Agencies, 196t, 
Bull. No. 1412. 

Employment in Local Governments 

Nationwide data on the employment of scien- 
tific and technical personnel by local governments 
are not available. In 1960, however, the Bureau 
of Labor Statistics undertook, at the request of 
the National Science Foundation, a pilot study of 
six States to determine the feasibility of collecting 
data on the employment of scientists, engineers, 
and technicians at the local government level. 
The six States (Connecticut, Pennsylvania, South 
Carolina, Wisconsin, Colorado, and Oregon) were 



selected to roughly represent different geographical 
areas. The governmental units covered included 
almost 1,000 counties, municipalities, townships, 
and special districts (school districts and other 
educational units or subunits were not included). 

Although the pilot survey was not designed to 
produce national estimates for local governmental 
units, rough approximations of the total employ- 
ment of scientists, engineers, and technicians were 
based on the data obtained for the six States. 
It was estimated that about 30,000 scientists and 
engineers and an equal number of technicians 
were employed in local governments in 1960. 

Total employment in local governments appears 
to be the most important factor determining the 
employment of scientific and technical personnel. 
It was often found that some local governmental 
units, although large in terms of population covered, 
employed relatively few personnel because other 
governmental units provided most of the services 
for the area. About 75 percent of the scientists, 
almost 62 percent of the engineers, and 82 percent 
of the technicians in the six States surveyed were 
employed in the relatively small number of gov- 
ernmental units with more than 250 employees. 
In contrast, although units with fewer than 25 
employees represented 80 percent of all those 
surveyed in the six States, they employed only 21 
percent of the scientists, 16 percent of the engi- 
neers, and less than 5 percent of the technicians. 
In special districts, however, almost all of the 
scientists and over 60 percent of the engineers 
were employed in the smallest size governmental 
units. (See table III-34.) 

Some indication of the type of work performed 
by scientific and technical personnel in local 
governments is available from information ob- 
tained from each local government agency in the 
14 largest cities and 5 largest counties in the six 
States surveyed. About 78 percent of the engi- 
neers and 60 percent of the technicians in these 
large cities and counties were employed in public 
works agencies (including offices of city engineers, 
water boards, and planning commissions). By 
comparison, almost 78 percent of the scientists 
were in health and related agencies. (See table 
III-35.) These large units accounted for three- 
fifths of all the scientists, about twe-fifths of the 
engineers, and two-thirds of all the technicians 
employed by all local governments in the six 
States. 
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Table III-34. — Scientiet*, engineer*, and technician* employed in local government* of *ix State*, 1 by employment *i*e and 

type of government unit, 1960 



Size of unit (total employment) 



Scientists. 



1-24 

25-99 

100-249...-. 
250 or more. 



Engineers. 



1-24 

25-99 

100-249 

250 or more. 



Technicians. 



1-24 

25-99 

100-249 

250 or more. 



Total 


Counties 


Municipalities 


Township* 


Special 

districts 


661 


140 


362 


8 


151 


Percent distribution 


100.0 


100.0 


1G0.0 


100.0 


100.0 


21. 2 


1. 4 






91.4 


Z 3 


4. 3 






6.0 


1. 3 


5. 0 




25.0 




75.2 


89.3 


100.0 


75.0 


2.6 


2, 618 


324 


1,857 


152 


285 


Percent distribution 


100.0 


100.0 


100.9 


100.0 


100.0 


15.8 


0.9 


11.2 


15.0 


63.2 


12.5 


9.6 


11.4 


40.8 


& 1 


10. 1 


9.9 


9.5 


18. 4 


9.8 


61.5 


79.6 


67.9 


25.7 


18. 9 


2,930 


701 


1,864 


86 


279 


Percent distribution 


100. 0 


100.0 


100.0 


100.0 


100.0 


4. 5 




2.6 




30. 1 


7.7 


.4 


7.8 


9.3 


25. 1 


5. 9 


3.6 


6. 1 


27.9 


2.9 


81.9 


96.0 


83.5 


62.8 


41.9 



i C onnecticu t, Pennsylvania, South Carolina, Wisconsin, Colorado, and 
Oreson. 

Non.— Detail may not add to totals because of rounding. 

Source: “Pilot Survey of the Employment of Scientists, Engineers, and 



Technicians by Local Governments, January 1900“ (unpublished), con* 
ducted by tho U.S. Department of Labor, Bureau of Labor Statistics, for 
the National Science Foundation. 



Employment in Nonprofit Organisa- 
tions 



Small but significant numbers of scientists and 
engineers are employed in nonacademic nonprofit 
org anis ations, particularly in research and develop- 
ment activities. Results of a 1958 survey of 
various types of nonprofit organizations (excludes 
colleges and universities) carried out by the Bureau 



of Labor Statistics for the National Science 
Foundation indicated employment of more than 
7,100 engineers and scientists.* These organiza- 
tions included private philanthropic foundations, 



8 On the basis of information obtained from the National 
Register of Scientific and Technical Personnel, it appears 
that more than 9,400 scientific personnel were employed 
in nonprofit organisations in 1962 (ch. IV, table IV-17). 
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Table III-35 .—Scientists, engineer s, and technicians em- 
ployed in selected large cities and counties in six States' 
by type of agency , 1960 



Type of agency 


Scientists 


Engineers 1 


Technicians 




Number 


Total 


396 


1, 120 


1,937 


Public works — 


27 


874 


1, 167 


Health 


308 


50 


305 


Parks and recreation 


43 


87 


114 


Other agencies 


18 


109 


351 




Percent 


Total 


100.0 


100.0 


100.0 


Public works 


6.8 


78.0 


60.2 


Health 


77.8 


4.5 


15. 7 


Parks and recreation 


10.9 


7.8 


5. 9 


Other agencies 


4. 5 

i 


9. 7 


18. 1 



» Connecticut, Pennsylvania, South Carolina, Wisconsin, Colorado, and 
Oregon. 



Not#.— Percent detail may not add to totals because of rounding. 

Source: “Pilot Surrey of the Employment of Scientist*, Engineers, and 
Technicians by Local Governments, January I960” (unpublished), conducted 
by the U.8. Department of Labor, Bureau of Labor Statistics, for the National 
Science Foundation. 

voluntary health agencies, independent nonprofit 
research institutes, certain Federal contract re- 
search centers,* professional and technical societies, 
science museums, zoological and botanical gar- 
dens, and arboretums. 

Patterns of Employment 

About three-fifths of the more than 7,100 
scientific and engineering personnel employed in 
these nonprofit organizations were working in 
independent research institutes, which are large 
performers of research and development. Well 
over* 90 percent of these scientists and engineers 
were employed full time. (See table III— 36.) In 
addition, these research institutes employed about 
2,000 technicians, more than 90 percent of whom 
also worked full time. 

• The centers managed by independent nonprofit organi- 
zations include: the RAND Corporation, Brookhaven 
National Laboratory, Oak Ridge Institute of Nuclear 
Studies, the National Radio Astronomy Observatory and 
(not included in the survey) the National Astronomical 
Observatory. 



Table III-36 .— Scientists and engineers employed in 
nonprofit organizations, by type of organization, January 
1958 



Typo of organisation 


Number of scien- 
tists and engi- 
neers t 


Percent 

distribution 


Total 


Full- 
time em- 
ployed 


Total 


Full- 
time em- 
ployed 


Total 


7,145 


6,237 


100.0 


87.3 


Private foundations.. 


892 


779 


12.5 


87.3 


Voluntary health agencies. . 
Indep ident research inssti- 


91 


71 


1.3 


78.0 


tute - 

Federal contract research 


4,111 


3,871 


57.5 


94.2 


centeru - 

Professional and technical 


1,051 


683 


14.7 


65.0 


societies. - 

Science museums, zoological 
and botanical gardens, 


736 


651 


10.3 


88.5 


and arboretums 


264 


182 


3.7 


68.9 



t Engineers, life and physical scientists, and social scientists. 

Source: National Science Foundation, Scientific Retearch aiut Devdopment 
of Nonprofit OrganizatUmt— Expenditure* an d Manpower, 1951, N8F 61-37. 



The second largest employer group, the Federal 
contract research centers, had slightly over 1,000 
scientists and engineers on their staffs — one-third 
of whom were part-time personnel. The more 
than 350 technicians employed by the Federal 
centers all worked full time. 

Voluntary health agencies employed the fewest 
scientists and engineers, only about 2 percent of 
their total employment. These agencies focus 
on the life sciences (particularly research on 
specific diseases) and are primarily sponsors rather 
than performers of research and development. 

Physical scientists, the largest occupational 
group, acccnnted for about two-fifths of the 7,100 
scientists and engineers employed in nonprofit 
organizations, compared with one-fourth for the 
life scientists. Engineers comprised more than 
one-fifth, followed by the much smaller group of 
administrators and social scientists. (See table 

III-37 and chart III-7.) 

One-half of the life scientists and more than 
three-fifths of the engineers and physical scientists 
were employed in independent nonprofit research 
institutes in 1953. (See table III— 38.) By con- 
trast, more than four-fifths of the social scientists 
were employed in private foundations; none were 
reported in independent research institutes. 
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Chart III— 7 • Scientists and engineers em- Table III-37.— Scientists and engineers employed in 

ployed in nonprofit organizations, by occu- nonprofit organizations, by occupation, January 1968 


pauon, iyoo 

Occupation 


Number i 


Percent 


Total 

jmmmmm - \ Engineers and natural scientists 

! ' . \ Engineers 

Jll'SS rtffia Wi : ■ , ; \ J >h , ysical 8ci f ti8ts 

oeo/ i-i-iitijSsStS*:*::: Life scientists 

ii#l^l8»8Slil8 \ Administrators 

H ' Social scientists 


7,145 


100.0 


6,743 


94 4 


1, 563 
2,781 
1,786 
613 


21.9 

38.9 
25.0 

8. 6 


402 


5.6 


1 mu .mm... 

', $/ / / Administrators 


247 

155 


3.4 

2.2 


' llfetl^ | J 1 Full-time and part-time staff. 

/ * Includes psychologists. 

Source: National Science Foundation, Scientific Raearch and Devdopment 
^^SSSsS^8Sc^^^22%^SSSS^^SSSl. / of Nonprofit Organization*— Expenditure* and Manpower, 1967, NSF 61-37. 

and engineers employed in independent research 
Social institutes and Federal contract research centers 

scientists were involved in research and development, since 

these organizations are performers rather than 
Source: National Science Foundation. sponsors of R&D projects. (See table III-39.) 

On the other hand, voluntary health agencies and 
Employment in Research and Development professional and technical societies employ small 

Well over four-fifths of the scientists and engi- proportions of their scientific personnel in research 

neers employed in nonprofit organizations were and development, reflecting the nature of their 

engaged in R&D activities. Almost all scientists operations and ac tivities. 



Table III-38. — Scientists and engineers employed in nonprofit organizations by occupation , and by type of organization, 

January 1958 



Occupation 


All organi- 
zations 


F.'ivate 

foundations 


Voluntary 

health 

agencies 


Independent 

research 

Institutes 


Federal 

contract 

research 

centers 


Professional 
and technical 
societies 


Science 
museums, 
zoological and 
botanical 
gardens, and 
arboretums 


Total 


1 7, 145 


892 


91 


4,111 


1, 051 


736 


264 


Engineers and natural scientists 


6,743 


536 


45 


4,111 


1,051 


736 


264 


Engineers 


1, 563 


46 


5 


1, 196 


231 


84 


1 


Physical scientists 


2,781 


112 


5 


1,733 


545 


342 


44 


Life scientists 


1,786 


271 


18 


893 


253 


155 


196 


Administrators 


613 


107 


17 


289 


22 


155 


23 


Social scientists 1 


402 


356 


46 


























Social scientists 


247 


231 


16 










Administrators 


155 


125 


30 



























i Full-time and part-time stall. 
1 Includes psychologists. 



Source: National Science Foundation, Scientific Rcttarch and Development 
of Nonprofit Organization*— Expenditures and Manpower, 1967, NSF 61-37. 
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Table IIX-39. — Scientists and engineers engaged in research 
and development in nonprofit organizations, by type of 
organization, January 1958 



Type of organization 


Scientists 

and 

engineers * 


Number 
engaged 
in R&D * 


Number 
engaged in 
R<&D as 
percent of 
total 


Total. - 


7, 145 


6,150 


86.1 


Private foundations 


802 


593 


66.5 


Voluntary health agencies — 


91 


24 


26.4 


Independent research insti- 
tutes 


4,111 


4,046 


98.4 


Federal contract research 
centers 


1,051 


1, 045 


99.4 


Professional and technical 
societies 


736 


204 


27.7 


Science museums, zoological 
and botanical gardens, 
and arboretums 


264 


238 


90.2 



i Full-time and part-time staff. 



Source: National Science Foundation, Scientific Ruearch and Development 
of Nonprofit Organization!— Expenditure! and Manpower, 1967, NSF 61-37. 

Employment in the Atomic Energy 
Field 

Information on the employment of scientific 
and engineering personnel in the atomic energy 
field is here presented separately since it is an 
area cutting across both private and government 
economic sectors. As defined here, the atomic 
energy field includes all activities directed toward 
the development and use of atomic energy. 

Patterns of Employment 

In January 1962, about 15,900 engineers, 10,000 
scientists, and 17,900 technicians were employed 
by 274 primary atomic energy establishments, 
according to a survey conducted for the Atomic 
Energy Commission by the Bureau of Labor 
Statistics. Primary atomic energy establishments 
are defined as those with half or more of their 
personnel engaged in atomic energy activities. 
The survey 10 actually covered 488 establishments, 
which were est im ated to employ about four-fifths 
of all workers in the atomic energy field, and in- 



10 Ato mi c Energy Commission, Employment in the 
Atomic Energy Field: 1962 Occupational Survey. 



eluded establishments which had contracts with 
the AEC as well as those which did not. Atomic 
energy employees not included were those work- 
ing in uranium mining, non-AEC-owned facilities 
of educational institutions, or establishments en- 
gaged primarily in nuclear facilities construction. 
The data presented here on scientific and technical 
personnel concern only the 274 primary establish- 
ments. 

Of the 10,000 scientists employed, more than 
two-thirds were physicists and chemists. In 
addition, a sizable number were health physicists, 
a unique occupation in the atomic energy field 
dealing with the safety of personnel who work 
with atomic materials. Mathematicians, metal- 
lurgists, and biological scientists comprised the 
bulk of the remaining scientist group in the 
atomic energy field. 

Mechanical engineers and electrical and elec- 
tronic engineers accounted for more than half the 
nearly 15,900 engineers employed in the prime 
atomic energy establishments surveyed. Chemi- 
cal engineers and reactor engineers (specialists in 
nuclear reactor technology) together made up 
almost one-fourth, while smaller groups were 
employed as civil, metallurgical, and aeronautical 
engineers. More than 2,000 engineers could not 
be classified in any of the established specializa- 
tions. (See table III-40.) 

The 17,900 technicians who assisted engineers 
and scientists in the development and use of 
atomic energy were primarily classified as engineer- 
ing and physical science technicians (over 10,000) . 
Draftsman was the single largest occupation, with 
over 16 percent of the technicians. Technicians 
working in health physics and the medical, agri- 
cultural, and biological sciences together comprised 
about 10 percent of the technicians group. Over- 
all there were about 69 technicians for every 100 
engineers and scientists employed in the atomic 
energy field, although the ratio of technicians 
vuried widely by the area of work. 11 This is the 
same as the overall industry ratio. (See table 
III— 7.) 

11 The portion of the atomic energy field covered by the 
BLS-AEC survey was divided into 16 industrial segments 
classified on the basis of kind of atomic energy activity. 
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Table III-40. — Scientists, engineers, and technicians em- 
ployed in primary atomic energy establishments ,‘ by 
occupation, January 1968 



Occupation 


Number 


Percent 


Scientists 


10, Oil 


100.0 


Agricultural scientists 


10 


. 1 


Biological scientists 


489 


4.9 


Chemists 


3,375 


33.7 


Geologists and geophysicists — 


42 


.4 


Health physicists 


456 


4.6 


Mathematicians 


1,020 


10.2 


Metallurgists 


604 


6.0 


Medical scientists 


162 


1.6 


Physicists 


3,389 


33.9 


Other natural scientists 


464 


4.6 


Engineers 


15, 881 


100.0 


Aeronautical 


118 


.7 


Chemical 


2,295 


14. 5 


Civil (architectural, construc- 






tion, structural, sanitary, 






etc.)-- 


834 


5. 3 


Electrical and electronic 


3,568 


22. 5 


Mechanical 


4,920 


31.0 


Metallurgical. 


799 


5.0 


Reactor 


1, 326 


8.3 


Other engineers 


2,021 


12.7 


Technicians.. 


17, 920 


100.0 


Draftsmen 


2, 925 


16. 3 


Engineering and physical sci- 






ence 


10,948 


61. 1 


Electronics 


2,435 


13.6 


Instrument 


1, 339 


7.5 


Other- 


7, 174 


40.0 


Health physics — 


1, 117 


6. 2 


Medical, agricultural, and bio- 






logical 


621 


3.5 


Radiographers 


361 


2.0 


Other technicians 


1,948 


10.9 



1 274 establishments with half or more of their total personnel engaged in 
atomic energy activities. 

Source: Atomic Energy Commission, Employment in the Atomic Energy 
Field: 186 t Occupational Surety. 



Functions Performed by Scientific and Tech - 
nical Personnel 

Analysis of the functions performed by person- 
nel in the atomic energy field revealed that over 
four-fifths of the scientists and three-fifths of the 
engineers and technicians were primarily engaged 
in research and development (inclu din g manage- 
ment and administration of research and develop- 
ment). About 27 percent of the engineers were 
in activities related to production and operations, 
compared with only 13 percent of the scientists 
but 35 percent of the technicians. Much smaller 
proportions were engaged in other activities such 
as technical sales and service and technical writing. 
(See table III— 41.) 

Of the entire engineering group, more than 60 
percent in all fields except civil and “other engi- 
neers” not specifically classified were primarily 
engaged in research and development. Only 
among mechanical engineers, the largest group, 
were more than 1,000 personnel concerned with 
production and operations. (See table III— 42.) 

Very high proportions of personnel in almost all 
the scientist occupations were engaged in research 
and development. Over 90 percent of the physi- 
cists, metallurgists, and biological scientists; 83 
percent of the mathematicians; and about 75 
percent of the chemists were involved in research 
and development, dealing with such items as 
nuclear reactors, fuels, materials, and equipment. 
(See table III-43.) 

Although almost three-fifths of the technicians 
were in research and development, about two- 
fifths of the large number of draftsmen were in 
production and operations activities, such as pre- 
paring detailed drawings of design layouts. 
About two-thirds of the 2,400 electronic techni- 
cians assisted scientists and engineers in research 
and development, while over one-fourth per- 
formed work related to the production processes. 
About three-fourths of the much smaller number 
of medical, agricultural, and biological technicians 
were assisting scientists in research work related 
to the effects of radiation on living organisms. 
(See table III-44.) 
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Table III-41. Percent distribution of employees in primary atomic energy establishments ,* in selected occupational groups, 

by primary function, January 1962 



Occupational groups 


All functions ^ 


Research and 
ievelopment* 


Production 
and opera- 
tions t 


Management 
and adminis- 
ration of other 
than R&D 


Other 




100.0 


82.8 


12.6 


2.3 


2.3 




100.0 


62.5 


27.0 


5.0 


5.4 




100.0 


59. 1 


34.8 


.6 


5. 5 




100.0 


8.9 


37.8 


36.0 


17.3 


Other professional ana aauuui»i/r»i/ive 


10G.0 


3. 9 


83.0 


.6 


12.5 














i 274 establishments with half or more of their total personnel engaged In 
atomic energy activities. 

• Both performance of and management and administration of research 
and development. 


Note.— D etail may not add to totals because of rounding. 

Source: Atomic Energy Commission, Employment in the Atomic Energy 
Field: mt Occupational Survey. 


Table III-42. Employment of engineers in primary atomic energy establishments ,* by specialization and primary function, 

January 1962 


Engineering specialization 


All functions 


Research and 
development 1 


Production 
and opera- 
tions 


Management 
and adminis- 
tration of other 
than R&D 


Other 




Number 




15,881 


9,927 


4, 292 


797 


865 




4,920 


3,205 


1, 327 


246 


142 




3,568 


2, 363 


898 


132 


175 


uiecrcncai ana 


2,295 


1,418 


707 


109 


61 




1,326 


1, 173 


106 


28 


19 




799 


618 


117 


40 


24 


Hivil _ 


834 


248 


307 


110 


169 




118 


112 


2 


2 


2 




2,021 


790 


828 


130 


273 














Percent 




100.0 


62. 5 


27.0 


5.4 


5.4 




100.0 


65. 1 


27.0 


5.0 


2.9 




100.0 


66.2 


25.2 


3. 7 


4. 9 


juectncai ana cwjluuuiv- • - - 


100.0 


61.8 


30.8 


4. 7 


2.7 




100.0 


88.4 


8.0 


2. 1 


1. 4 




100.0 


77.3 


14. 6 


5.0 


3.0 


rqvil 


100.0 


29.7 


36.8 


13.2 


20.3 




100.0 


94.9 


1.7 


1.7 


1. 7 




100.0 


39. 1 


41.0 


6.4 


13. 5 















1 274 establishments with half or more of their total personnel engaged In 
atomic energy activities. 

• Both performance of and management and administration of research 
and development. 



Note.— Percent details may not add to totals because of rou nding . 
Source: Atomic Energy Commission, Employment in the Atomic Energy 
Field: 196t Occupational Survey. 
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Table III-43. — Employment of scientists in primary atomic energy establishments ,* by field and primary function, 

January 1962 



Scientific field 


All functions 


Research and 
development * 


Production 
and opera* 
tions 1 


Management 
and adminis- 
tration of other 
than R&D 


Other 




Number 




10, 011 


8,292 


1,258 


231 


230 










3,389 


3,093 


223 


31 


42 




3,375 


2,526 


715 


102 


32 




1,020 


844 


79 


34 


63 




604 


526 


24 


8 


10 




489 


459 


22 


1 


7 


JDlOlOglCol « •««•••••••••■ “ “ 


456 


265 


139 


31 


21 




162 


122 


20 


11 


9 


lviecucai Bcieuwo- — 


42 


10 


22 


8 


2 


ueoiogy and gtJupuyoiuo “ “ 


10 


5 


4 


1 




Agricultural sciences 


464 


406 


10 


4 


44 


vine" natural oucuwo- 














Percent 




100.0 


82.8 


12.6 


2. 3 


2. 3 




100.0 


91. 3 


6.6 


. 9 


1. 2 




100.0 


74.8 


21.2 


3.0 


. 9 




100.0 


82. 7 


7.7 


3.3 


6. 2 




100.0 


93.0 


4.0 


1.3 


1.7 




100.0 


93. 9 


45 


. 2 


1. 4 




100.0 


58. 1 


30.5 


6. 8 


46 


neaitn puysiw— • 


100.0 


75. 3 


12. 3 


6.8 


5. 6 




100.0 


23.8 


52.4 


19.0 


48 


UCOlOgy aliU gcupuyoito— 


100.0 


50.0 


40.0 


10.0 






100.0 


87.5 


2. 2 


.9 


9.5 


Utner natural bucuwo- 


. 











1 274 establishments with half or more or their total personnel engaged in 
atomic energy activities. 

* Both performance of and management and administration of research 
and development. 

Scientists and Engineers in the Military 

Services 

Estimates of the number of scientists and 
engineers who are actually performing professional 
scientific and technical work in the various mili- 
tary services (Army, Navy, and Air Force) are 
generally unavailable. The utilization of per- 
sonnel with scientific and technical training varies 
considerably in the services, depending upon the 
policies and programs of the individual service. 
Overall, it is estimated that roughly 20,000 mili- 
tary engineers and scientists were engaged in a 



Note.— P ercent detail may not add to totals because of rounding. 

Source: Atomic Energy Commission, Employment in the Atomic Energy 
Field: 196t Occupational Survey. 

wide variety of professional, scientific, and tech- 
nical duties in 1960. The greatest number of 
such personnel were in the Air Force, with far 
fewer numbers in the Navy and Army. 

Utilization of Scientists and Engineers 

In addition to basic information on the numbers 
of scientific and technical personnel and where 
they are employed, knowledge of how such per- 
sonnel are being utilized is important to the 
meaningful assessment of the country’s personnel 
needs and resources. One aspect of utilization on 
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Table III-44.— Employment of technicians in primary atomic energy establishments ,‘ by occupation and primary function, 

January 1962 



Technician occupation 



Total. 



Draftsman 

Engineering and physical science. 



Electronic— 
Instrument. 
Other 



Health physics ---- 

Medical, agricultural, and biological. 

Radiographer 

Other technicians 



Total. 



Draftsman 

Engineering and physical science. 



Electronic- 
Instrument. 
Other 



Health physics 

Medical, agricultural and biological. 

Radiographer 

Other technicians 



1 274 establishments with half or more of their total personnel engaged in 

atomic ener&y activities. _ * u 

» Both performance of and management and administration of research 

and development. 

which data have become available in recent years 
is the functions performed by scientific and tech- 
nical personnel in various sectors of the economy; 
that is, what duties and kinds of work scientific 
and technical personnel perform, how many con- 
duct research and development as opposed to 
teaching, how many perform some research work 
in addition to other work activities, etc. 

Estimates made by the National Science 
Foundation indicate that in 1960 more than 
one-third of the scientists and engineers together 



All functions 

<3 


Research and 
Levelopment’ 


Production 
and opera* 
tions t 


Management 
and adminls* 
ration of other 
than R&D 


Other 


Number 


17,920 


10, 598 


6,238 


i02 


982 


2,925 


1,490 


1,244 


13 


178 


10, 948 


7,845 


2,665 


34 


404 


2,435 


1, 598 


640 


15 


182 


1, 339 


914 


357 


14 


54 


7, 174 


5,333 


1,668 


5 


168 


1,117 


152 


768 


23 


174 


621 


455 


71 


9 


86 


361 


41 


297 


11 


12 


1,948 


615 


1, 193 


12 


128 


Percent 


100.0 


59. 1 


34 8 


0. 6 


5.5 


100.0 


50. 9 


42. 5 


.4 


6. 1 


100.0 


71. 7 


24 3 


.3 


3. 7 


100.0 


65.6 


26. 3 


. 6 


7.5 


100. 0 


68.3 


26. 7 


1.0 


40 


100.0 


74 3 


23. 3 


. 1 


2. 3 


100.0 


13. 6 


68.8 


2. 1 


15.6 


100.0 


73.3 


11. 4 


1.4 


13.8 


100. 0 


11. 4 


82. 3 


3.0 


3.3 


100.0 


31.6 


61. 2 


.6 


6. 6 



Note.— Percent detail may not add to totals because of rounding. 

Source: Atomic Energy Commission, Employment in the Atomic Energy 
Field: 1969 Occupational Survey. 

were primarily engaged in production and opera- 
tions, and another third were in research and 
development. However, the highest proportion 
of scientists was shown in R&D activities, and an 
equally high proportion of engineers was involved 
in production and operations. (See table III-45.) 

The distribution of scientists and engineers by 
function varies considerably among the broad 
economic sectors of employment. Although al- 
most equal numbers of industrial scientists and 
engineers were in production and operations and 



"IT™ 

ERIC 



093-250 0—65—5 



52 



CHAPTER III 



Table III-45. — Percent distribution of scientists and en- 
gineers employed in all sectors of the economy, by primary 
function, I960 1 



Function 


Scientists 

and 

engineers 


Scientists 


Engineers 


Total 


100 


100 


100 


Production and operations. . 


35 


24 


41 


Research and development *_ 


34 


42 


30 


Management and adminis- 
t ration 


7 


4 


8 


Other *. 


24 


30 


21 



i Excludes scientist?, and engineers In tbe Armed Forces. 

* Includes management and administration of research and development. 

* Includes teaching. 

Source: National Science Foundation estimates. 

in R&D work, more than half of all scientists and 
engineers employed in government (Federal, State, 
and local) were primarily engaged in activities 
related to production and operations. The big- 
gest proportion of scientists and engineers in 
educational institutions and other nonprofit or- 
ganizations was concerned with teaching, although 
nearly two-fifths were conducting research. (See 
table III-46.) As indicated previously, earlier 
survey data showed that personnel employed in 
<#? nonprofit organizations were primarily concerned 
with the performance or administration of R&D 
programs. 

Functions of Scientific and Engineering Per- 
sonnel in Industry 

Information on how industry employs scientific 
and engineering personnel in different functions 
has become available only in recent years. The 
1962 and 1961 surveys of industry obtained data 
on the main work activities of such personnel 



in six broad categories : research and development, 
management and administration of research and 
development, management and administration 
of all other activities, technical sales and service, 
production and operations, and all other activities. 
The earlier industry surveys obtained data on 
the same categories, except that “exploration” 
was listed as a separate category and “technical 
sales and service” was included in “all other 
activities.” Since many personnel perform more 
than one function in their jobs, employers were 
requested to classify scientists and engineers in 
the one functional category occupying the largest 
proportion of their time (i.e., define! as “primarily 
engaged in”). 

Patterns in Industry. In 1962, more than 34 
percent of the 851,600 scientists and engineers 
in industry were primarily engaged in production 
and operations — the leading activity of industrial 
scientists and engineers. Another 30 percent 
were performing research and development, and 
somewhat less than 6 percent were managing 
and administering R&D activities. Manage- 
ment and administration of activities other than 
research and development accounted for nearly 
13 percent of the scientists and engineers, while 
the remaining 17 percent were involved in tech- 
nical sales and service and “all other activities” 
(e.g., exploration, purchasing, technical writing, 
operations research, etc.). (See table III-47.) 

Although sizable numbers of scientific and en- 
gineering personnel in almost every occupation 
were mainly concerned with production and 
operations, engineers (252,900), metallurgists 
(4,600), and geologists and geophysicists (4,900) 
were the only occupational groups with more 
than one-third of their personnel in this function. 
More physicists, mathematicians, biological scien- 



Table III-46. — Percent distribution of scientists and engineers, by economic sector and by primary function, 1960 1 



Sector 


All functions 


Production 
and operations 


Research and 
development s 


Management 
and adminis* 
tratlon 


Other * 


Total 


100 


35 


34 


7 


24 


Industry - 


100 


37 


35 


8 


20 


Government — 


100 


55 


26 


6 


13 


TTrlnna firm 4 _ 


100 




38 




8 62 















* Excludes scientists and engineers In the Armed Forces. 4 Includes nonprofit organizations. 

* Includes management and administration of research and development. * All functions except research and development. 



’Includes teaching. 



Source: National Science Foundation estimates. 
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Tabus III-47. — Scientists and engineers employed in 
industry , by primary function, 1962 



Functions 


Number 


Percent 


Total-- 


851,600 


100.0 


Research and development 


256, 600 


30. 1 


Management and administration of— 
Research and development- 


47,200 


5.5 


Other activities* 


107, 500 


12. 6 


Technical sales and service 


92, 700 


10. 9 


Produc tion and operations- 


291, 900 


34. 3 


Other functions 


55, 700 


6. 5 



Not*: Detail may not add to totals Isecause of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Pcrtonntl in Induetrv, IMS, Bull. No. 1416. 



tists, chemists, and unclassified scientists were 
engaged in R&D work (exclusive of management 
and administration) than in any other function. 
The 13,900 physicists in particular were concen- 
trated in research and development: more than 8 
out of 10 were involved in conducting or man- 
aging and administering programs in this area 
(table III-48 and chart III-8). The only occu- 



pational group with a large proportion of person- 
nel in technical sales and service were the medical 
scientists — about two-fifths of the 7,700 employed 
were so engaged. Although only about 7 percent 
of the scientists and engineers were reported in 
“other functions,” one-third of the 12,900 geolo- 
gists and geophysicists were in this group because 
of the inclusion of exploration activities in this 
cfttfS^ory • 

A comparison of the functions performed by 
scientists and engineers in 1961 with those of 1962 
reveals virtually no overall change in the propor- 
tions in each activity, except for the slight decline 
of more than 1 percentage point in research and 
development, and a corresponding rise in pro- 
duction and operations. (See table III-49.) 
Among the individual occupations, engineers and 
chemists — numerically the two largest occupa- 
tions — showed similar changes, but more striking 
shifts were shown among several of the others. 
(See table III-50.) For example, biological sci- 
entists engaged in R&D work and in production 
and operations both increased about 6 percentage 
points. Medical scientists showed a somewhat 



Table HI-48.— Scientists and engineers employed in industry, by occupation and primary fundioih 1962 



Occupation 


Scientists and 

ATiivtviaaFS nil 


Research and . 
development 


Management and adminis- 
tration of— 


Technical 
sales and 


Production 
and opera- 
tions 


Other 


engineers, tui 
functions 


Research and 
development 


Other than 
R&D 


service 


junctions 


Total 


851, 600 


256, 600 


47, 200 


107, 500 


92, 700 


291, 900 


55, 700 




684, 600 


186, 200 


34, 800 


92, 800 


74, 900 


252, 900 


43, 100 


Physical scientists 


135, 500 


60, 900 


10, 400 


11, 300 


10, 900 


33, 400 


8, 700 


nVlPTYlifltS 


81, 600 


38, 700 


6,800 


5, 800 


7,800 


20, 100 
1, 000 
4,600 
4, 900 
2, 800 


2, 500 
onn 


Phvflipifltfl --------------- 


13, 900 


10, 000 


1, 800 


400 


400 


oUU 

onn 


TVfptftllnrffists 


12, 400 


4,200 


800 


1, 700 


800 


oUU 

4,300 
1, 300 


IVX9VBUUA glo w - - -------- 

Geologists and geophysicists 

Mathematicians 


12, 900 
14, 700 


900 
7, 100 


300 

700 


2, 100 
1, 300 


400 
1, 500 


Life scientists — 


26, 500 


7,900 


1, 400 


2,900 


6,400 


5, 100 


2, 800 


Mndlnal aoiputifltA _ ...... 


7, 700 


1, 400 


400 


700 


3,400 


600 
2, 300 
2, 100 


1,200 
1, 3 m 
200 


lVlcUlLal oticutioto- - -- -- -- -- -- 

AivwiAiilfiirol arnpn tints .... 


8,600 


1, 600 


500 


1, 700 


1, 100 


AiCnvUilUltU DvlCUtiovw- --------- 

Biological scientists 


10, 200 


4, 900 


600 


500 


1,900 


QAlDTlflflf'iQ (llR pl fl SSlficd^ ....... 


5,000 


1, 700 


700 


500 


500 


600 


1, 100 


UtllGr oClvUtloto (iMiiUaooiucu; 













Not*.— Detail may not add to totals because of rounding. 



>urce: U.S. Department of Labor, Bureau of Stattatlra, ©nptoy- 

1 1 of Scientific and Technical Pertonnel in Induttry, 19SS, Bull. No. 1418. 
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Chart III-8. F&D scientists and engineers as 
percent of all scientists and engineers in 
industry, by occupation, 1962 

[ pirceaij 

0 20 40 60 00 100 



Total 



Physicists 



Chemists 



Kilofical 

scientists 



Mathematicians 



Matallirfists 

Africnltnral 

scientists 

Medical 

scientists 

Ceelofists l 
geophysicists 



Other scientists 



Engineers 













L 



Performance 
[M] Management 



Source: Department of Labor, Bureau of Labor 
Statistics. 



Table III-49 . — Percent distribution of scientists and en- 
gineers employed in industry , by primary function , 
1961 and 1968 



Functions 


January 

1001 


January 

1C62 


Total 


100.0 


100.0 


Research and development — 

Management and administration of — 


31.5 


30. 1 


Research and development 


5.4 


5.5 


Other activities 


12.2 


12.6 


Technical sales and service 


11. 1 


10.9 


Production and operations 


32.9 


34 3 


Other functions 


6. 9 


6.5 



Note.— D etail may not add to totals because of rounding. 

Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 1961, NSF 63-32; and U.S. Department of Labor, Bureau of Labor 
Statistics, Employment of Scientific and Technical Personnel in Industry, 196£, 
Bull. No. 1418. 



smaller o 3 cline in R&D activities and in technical 
sales and service and a large proportionate in- 
crease in “other functions.” The proportion of 
scientists in the “unclassified” group who were 
concerned with performing research and develop- 
ment in 1961 declined sharply by 1962 with a 
corresponding increase in every other function 
reported. 

Overall, there was a movement toward greater 
concentration of scientists and engineers con- 
cerned with production and operations in the 
1-year period ending in January 1962. Although 
those scientific and engineering personnel conduct- 
ing R&D decreased slightly, there was a substantial 
increase in personnel managing and administering 
R&D programs as well as scientists and engineers 
responsible for the management and administration 
of other activities. (See table III-51.) 

The proportions of scientists and engineers in 
different functions in 1962 vary considerably by 
industry. In only three of the industry groups 
in manufacturing — lumber and wood products, 
paper, and primary metals — were about half or 
more of the scientists and engineers employed 
in production and operations, compared with 
many more in nonmanufacturing industries. 
Transportation equipment, electrical equipment, 
and ordnance and accessories — industries employ- 
ing nearly a third of all scientists and engineers— 
utilized almost half of their personnel in the 
performance of research and development. Among 
nonmanufacturing industries, only the service 
industries had more than one-fourth in this 
function. However, only the food, and the 
engineering and scientific instruments industries 
had more than 10 percent of their scientific and 
engineering personnel in the management and 
administration of R&D activities. Wholesale and 
retail trade was the only industry which had over 
half of its scientists and engineers in technical 
sales and service. (See table III-52.) 

Among the engineers in industry (684,800), 
nearly two-fifths were primarily engaged in pro- 
duction and operations, and more than one-fourth 
were in research and development. However, in 
the 2 individual industries employing the largest 
numbers of engineers, more than half the personnel 
were primarily engaged in research and develop- 
ment — 26,300 of the 50,500 engineers employed by 
the communication equipment industry and 38,300 
of the 74,400 in aircraft and parts. Both of these 
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Table 111-50 —Percent distribution of scientists and engineers employed in industry, by occupation and primary function, 

1S61 and 1962 



f 

Occupation 


Scientists and 
engineers, all 
functions 


Research and _ 
development 


Managua 

admlnlstra 

Research and 
development 


ent and 
tion of— 

Other tban 
R&D 


Technical 
sales and 
service 


Production 

and 

operations 


Otber 

functions 


Total 


January 1962 


100.0 


30. 1 


5.5 


12. 6 


10.9 


34.3 


6.5 




100.0 


27.2 


5. 1 


13.6 


10.9 


36.9 


6.3 


Physical scientists 


100. 0 


44.9 


7.6 


8.4 


8.0 


24. 6 


6.5 


Chemists 

Physicists 

Metallurgists ------ 

Geologists and geophysicists.,- 
Mathematicians 


100.0 
100.0 
1G0.0 
100. 0 
100.0 


47.4 
72. 1 
33.7 

6.8 

48.4 


8.3 
12. 6 
6.8 
2. 3 
4.6 


7 1 
2.8 
13.7 
16. 3 
8.8 


9.5 
3. 0 
6.3 
2.8 
10.3 


2' 6 
7.0 
37.3 
38. 1 
19.0 


3.0 
2.4 
2. 3 

33.6 

9.0 


Life scientists 


100.0 


29.7 


5.4 


10.9 


24.3 


19.1 


10.5 


Medical scientists 

Agricultural scientists 

Biological, scientists 


100.0 

100.0 

100.0 


17.8 

18.7 

48.0 


5.0 
5. 3 
5.9 


9.0 

20.0 

4.7 


44.2 

13.3 
18.5 


7.8 

27.3 

20.7 


16. 1 
15.4 
2.2 


Other scientists (unclassified) 

Total - 


100.0 


33.4 


13. 6 


10.6 


9.3 


12. 1 


21.0 


January 1961 


100.0 


31.5 


5.4 


12.2 


11. 1 


32.9 


6.9 


Engineers.. 


100.0 


28.7 


4.9 


13.2 


11.3 


35.3 


6. 6 


Physical scientists 


100.0 


45.6 


8.4 


8.2 


5.8 


26.1 


6.0 


Chemists 

Physicists 

Metallurgists 

Geologists and geophysicists 

Mathematicians 


100.0 
ioo. o 
100.0 
100.0 
100.0 


48.7 
72.9 

33.8 
5.4 

46.3 


9. 3 
11.2 
5.6 

1.4 

4.5 


7.1 
2.5 
12. 5 
17.9 
10.7 


6.6 
3. 1 
' 7.3 

" 1.7 

11.0 


25.4 

7.9 

38.2 

38.7 

15.8 


2.8 

2.4 

2.7 

34.9 

11.8 


Life scientists 


100.0 


28.0 


S? 4. 9 


8. 1 


30. 1 


16. 1 


12.9 


Medical scientists 

Agricultural scientists 

Biological scientists 


100.0 

100.0 

100.0 


19.8 

15.2 

41.7 


6. 8 
2. 5 
4.9 


10.5 

12.6 
3.5 


46.6 

24.6 
19.8 


10.6 

24.2 

15.0 


2. * 
20.9 
15. 1 


Other scientists (unclassified) 


100.0 


46.7 


10.9 


7.9 


7.9 


10.2 


16.3 



Note.— Detail may not add to totals because of rounding. Statistics, Employment of Scientific and Technical Pertonnd in Indurtry, 

. iwdjff Bull. No* Mlo. 

Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 1861, NSF 03-32; and U.S. Department ot Labor, Bureau ot Labor 
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Chart III— 9. R&D engineers compared with 
all engineers in five selected manufacturing 
industries, 1962 
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Table III— 51. — Scientists and engineers employed in 
industry , by primary function, 1961 and 1968 
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Source: Department of Labor, Bureau of Labor 
Statistics. 



industries are involved in extensive R&D work 
related to the Nation’s defense and space pro- 
grams. Engineers who were concerned with 
production and operation made up two-fifths or 
more of the Engineering total in most of the other 
manufacturing industries and in all of the non- 
manufacturing industries except wholesale and 
retail trade; finance, insurance, and real estate; 
and commercial laboratories. (See table III-53 
and chart III-9.) 

Industrial Scientists and Engineers in Research 
and Development. Data from the 1962 survey 
of industry show that engineers and chemists 
together accounted for nearly 88 percent of the 
almost 304,000 scientists and engineers primarily 
performing or managing and administering R&D 
activities. This does not mean that other scien- 
tific personnel were not important to industrial 
research and development in terms of their 
contributions or numbers. The next largest 
category, physicists, contained almost 12,000 
R&D personnel. Other groups ranged from almost 



Function 


Number 


Percent 


January 
1061 » 


January 

1062 


change 


Total 


814,800 


851, 600 


4.5 


Research and development.. 
Management and adminis- 
tration of — 

Research and develop- 


257, 000 


256, 600 


—.2 


ment.. 


44,000 


47, 200 


7.3 


Other activities 


99, 400 


107, 500 


8. 1 


Technical sales and service.. 


90, 300 


92, 700 
291, 900 


2. 7 


Production and operations.. 


268, 200 


8.8 


Other functions 


55, 900 


55, 700 


—.4 



1 Total for 1061 Is based on the 1061 industry survey and differs from the 
adjusted total as derived from the 1062 survey. Data on adjusted functions 
not collected in 1062 survey. 

Sources: National Science Foundation, Scientific and Technical Personnel 
in Industry, 1991, NSF 63-32; and U.S. Department of Labor, Bureau of 
Labor Statistics, Employment of Scientific and Technical Personnel in Indus - 
try, 1999, Bull. No. 1418. 

8,000 for mathematicians to 1,200 for geologists 
and geophysicists. 

The proportions of scientific and engineering 
personnel in research and development varied 
considerably among the different occupations, 
ranging from about 9 percent' for geologists and 
geophysicists to 85 percent for physicists. (See 
table III-54.) In four of the scientific occupa- 
tions — physicists, chemists, biological scientists, 
and mathematicians — more than half of the 
personnel were primarily concerned with R&D 
programs. 

Technicians in research and development were 
widely distributed throughout industry in 1962. 
Their employment as aids to R&D scientists 
and engineers was most concentrated in two major 
industry groups — transportation equipment and 
electrical equipment and supplies — which con- 
tained more than 59,000 R&D technicians or 
nearly 40 percent of the total. (See table III-55.) 
Among the individual industries, those with large 
proportions of their technicians engaged in R&D 
(over 40 percent) included aircraft and parts, 
motor vehicles, drugs, communication equipment, 
plastics and synthetics, and office, computing, 
and accounting machines. 
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Table III-52 . — Percent distribution of scientists and engineers, by industry and primary function, 1968 



Scientists 

and 

engineers, 

all 

(unctions 


Research 

and 

develop- 

ment 


100.0 


30. i 


100.0 


36.6 



Industry 



Total. 



Manufacturing- 



Ordnance and accessories. 
Food and kindred products 



Textile mill products 

Lumber and wood products, except furniture. 

Paper and allied products 

Chemicals and allied products — 



Industrial chemicals — - - - 

Plastics and synthetics, except glass. 

Drugs .......... * 

Agricultural chemicals 

Other chemical products 



Petroleum refining. ----- 

Rubber and miscellaneous plastics products. 



Stone, clay, and glass products. 
Primary metal industries 



Blast furnaces and basic steel products. 
Other primary meted industries 



Fabricated metal products.. 
Machinery, except electrical. 



Engines and turbines. . — ••••;;■ 

Office, computing, and accounting machines. 

Farm machinery and equipment 

Other machinery 



Electrical equipment and su^plies. 



Electric distribution equipment and industrial apparatus.. 

Household appliancu 

Communication equipment 

Electric fighting and wiring equipment ■ 

Electronic components and accessories 

Radio and television receiving sets 

Miscellaneous electrical equipment and supplies 



Transportation equipment. 



Motor vehicles and equipment ... 

Aircraft and parts -- 

Other transportation equipment. 



Instruments and related products. 



Engineering and scientific instruments — 
Other instruments and related products. 



Other manufacturing industries. 

Nonmanufacturing 

Mining 



Metal mining 

Coal mining 

Crude petroleum and natural gas — 
Quarrying and nonmetallic mining. 



Contract construction 

Transportation and public utilities. 



Railroad transportation 

Communication 

Electric, gas, and sanitary services. 
Other transportation 



Wholesale and retail trade 

Finance, Insurance, and real estate. 
Services. 



Commerical laboratories; business and management consult- 
ing services - 

Medical and dental laboratories— 

Engineering and architectural services 

Other services 



Agriculture, forestry, and fisheries.. 



100.0 

100.0 

100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 



100.0 



100.0 

100.0 

100.0 



100.0 



100.0 



100.0 



100.0 

100.0 

100.0 

100.0 



100.0 

100.0 



45.7 
24.0 
41. 5 
8a 
17.6 
36.2 



Management and 
administration of— 



Research 

and 

develop- 

ment 



5.5 



6.7 



4.4 

11.1 

0.8 

7.1 

u.6 

5.3 



34.2 

36.8 

33.0 

20.6 

44.0 



3.6 

7.7 

5.8 

2.4 

8.5 



16.5 

27.3 

23.0 

16.2 



2.2 

0.6 

8.7 



16.0 

16.7 

18. r 

30.8 



3.1 

3.6 

7.5 



32.0 

54.2 

32.5 

22.6 

45.7 



6.8 

0.5 

7.7 

6.0 

Tl 



Other than 
RAD 



Technical Produo- 
sales and tionand 
service operations 



12.6 



iao 



3.0 

18.6 

10.8 

22.4 

17.3 

8.3 



6.5 

12.1 

8.2 

22.6 

0.6 



14.2 

14.0 
16.5 

18.0 



10.0 

18.8 

18.5 

13.4 



35.3 
38.8 

52.7 

30.8 
35.7 

63.4 
33.6 

47.3 



7.2 
0.8 

7.0 
7.8 

6.1 

8.3 

5.4 

Ti 



33.6 

52.5 

21.3 



40.0 



6.5 

7.7 

5.7 



0.8 




13.4 



2.6 



6.6 



2.6 



6.0 

5.3 

6.0 

14.0 



(0 



2.6 

2.8 

4.5 



.8 

3.8 



.7 

1.0 



100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 



100.0 

100.0 

100.0 

100.0 

100.0 



1.0 

2.2 

4.5 

7.1 

Ts 

3.7 

20.3 



(0 



.7 

1.2 

1.2 

iTo 

5.0 

4.8 



51.7 

12.2 

15.3 



= 

"(O' 



(0 

"oT 



7.5 

i 

3.2 



14.1 

5.1 

16.0 

15.5 

T2 



11.4 

11.5 
8.1 

14.5 
10.2 

3.0 

11.2 

”al 



15.0 

6.7 

17.2 



8.1 



17.1 



22.0 



28.0 

10.7 

24.0 

22.6 



21 

22.1 



17. 

21. 

22.8 

25. 4 

la 

24.4 
10. 



iao 



34.3 



0.7 



30.0 



Other 

functions 



(0 



3.6 

2.0 

3.0 



6.2 

11.4 



41.6 

36.0 

34.0 
57.5 

40.4 

30.5 



6.0 

11.3 

26.1 

5.1 

8.1 



30.4 

28.5 
17.1 

36.0 

24.1 



6.4 

0.7 

11.7 

8.3 



41.8 

34.6 

35.5 

48.6 



7.0 

0.0 

17.0 

16.0 



48.1 
40.5 

35.2 

27.3 



13.6 
6.3 
0.6 

20.6 

12.5 



30.0 

10.0 

28.3 

20.3 

21.3 



10.1 

1.8 

6.0 

13.8 

10.8 
12.2 
20.1 

To" 



23.6 

35.0 

18.0 
28.0 

26.6 
0.3 

25.5 

28^6 



5.7 

4.7 
6.3 



11.2 



36.0 

25.0 
41.3 

20 



13.0 



43.0 



4.8 



52.5 



2.6 

5.7 

4.4 

10.5 



7.4 

5.2 



52.1 

73.4 

40.6 

43.8 

53.0 

50.1 



(0 



2.1 

2.4 

8.1 



57.7 

11.8 
8.8 



55.6 

72.5 

52.2 

62. 

Ia4 

31. 

37. 



(0 



0.6 

8.5 

11.2 



50.2 



7.1 

17.4 

8.0 

34.5 

26T 



18.3 



53. 

1&8 



6.5 



5.2 



1.7 

7.5 
1.0 

3.6 
4.0 
8.3 



10.3 

3.7 
8.0 
3.4 

4.8 



18.8 

4.0 

3.7 

4.6 



5.0 
2.4 

Ts 

4.0 



2.6 

4.0 

4.0 

5.2 

Ti 



3.4 

3.1 

6.4 

4.1 
1.6 
2.8 
4.3 

~Z7 



2.3 

2.5 

8.2 

T 4 



10.0 



10.6 



6.0 

4.1 

13.2 

4.6 

ia7 

8.7 



21.6 

.7 

11.3 

3.5 

To 

23.0 

0.5 



(0 



5.8 

12.1 

0.6 



0) 



i Percentages not computed; less than 50 cases. 

Not*.— D etail may not add to totals because of rounding. 



Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Pereonnd in Indudry , 1081, Bull. No. 1418. 
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Table III-53. — Engineers , by industry and primary function, 1988 



Industry 


Engineers, 

all 

functions 


Research 
and de- 
velopment 


Managci 

admlnistn 

Research 
and de- 
velopment 


iient and 
itlon of— 

Other 

thanR&D 


Technical 
sales and 
service 


Produc- 
tion and 
operations 


Other 

functions 


Total 


084,800 


186,200 


34,8u0 


92,800 


74,900 


252,900 


43,100 


Manufacturing 

Ordnance and accessories...-...-...----- 


480,300 


163,800 


30,000 


56,300 


47,400 


159,900 


22,800 


36,000 
10,400 
4, 100 
000 
7,000 
30,200 


16,100 

1,200 

1,200 

100 

800 

8,800 


1,500 

800 

400 

100 

200 

1,300 


1, 100 
2,900 
600 
100 
1,500 
4,200 


1,400 

(,) .» 

2,200 


16,200 

5,000 

1,800 

600 

4,600 

18,400 


600 

400 

100 

C 1 ) 

300 

4,300 


Food and kindred products — - 

Textile mill products 

Lumber ana wood products, except furniture 

Paper and allied products 

Chemicals and allied products - 

Industrial chemicals - 

Plastics and synthetics, except glass 

Drugs. -------- — — 


26,200 

4.400 
1,600 

500 

6.400 


6,000 

1,100 

200 

0) 

1,500 


600 

300 

0) 

<^300 


2,100 

600 

300 

100 

1,000 


1,200 

500 

». 


12,900 

1.700 
800 
300 

2.700 


i,400 

200 

200 

600 


Agricultural chemicals. ----- ----- 


Oihe'r chemical products 


Petroleum refining ----- 

Rubber and miscellaneous plastics products 

Stone, clay, and glass products 

Primary metal industries 


14,100 

5,800 

7,500 

22,700 


1,700 

1,200 

1,400 

2,600 


200 

400 

600 

600 


2,500 

1,000 

1,300 

4,600 


1,000 

700 

1,000 

2,100 


6,700 

2,200 

2,900 

11,600 


1,900 

300 

300 

1,200 


Blast furnaces and basic steel products 

Other primary metal Industries— 

Fabricated metal products 

Machinery, except electrical. 

Engines and turbines - 

Office, computing, and accounting machines 

Farm machinery and equipment 

Other machinery. 


14,400 

8,300 


1,500 
1, 100 


300 

200 


3,100 

1,600 


1,300 

800 


7.300 

4.300 


900 

200 


22,700 

64,000 


3,900 

18,600 


1,600 

4,700 


4,400 

8,900 


4,100 

10,800 


7,700 

17,800 


1,100 

3,100 


3,600 
11,800 
7, 100 
41,500. 


1,200 

6,200 

2,300 

8,900 


200 
1, 100 
500 
2,800 


500 

600 

1,200 

6,500 


500 

800 

700 

8,800 


1,000 

2,600 

2,000 

12,200 


ioo 

500 

400 

2,200 


Electrical equipment and supplies 

Electric distribution equipment and industrial apparatus 

Household appliances 

Communication equipment 

Electro^cf^m^^enS^^ accessories 

Radio and television receiving sets 

Miscellaneous electrical equipment and supplies 

Transportation equipment 

Motor vehicles and equipment 

Aircraft and parts 

Other transportation equipment 

Instruments and related products 

Engineering and scientific instruments 

Other instruments and related products 

Other manufacturing industries 

Nonmanufacturing 


112,000 


49,200 


7,500 


10,600 


14,700 


25,000 


5,000 


23,800 

3.500 
50,500 

3,000 

16,000 

0,000 

4.500 


7,900 
1,300 
26,300 
1, 100 
5,000 
6, 100 
1,400 


1,600 

300 

3,300 

300 

900 

800 

200 


2,800 

400 

4,100 

600 

1,800 

400 

500 


4,800 

100 

3,500 

600 

3,400 

1,300 

1,000 


5,800 

1,200 

10,100 

1,100 

4,700 

1,000 

1,200 


800 

100 

3,200 

200 

300 

300 

200 


100, 100 


46,000 


7,200 


9,400 


5,300 


29,500 


2,600 


20,800 

74,400 

4,000 


6,800 

38,300 

900 


1,200 

5,700 

300 


3,400 

5,200 

900 


1,200 

3,700 

300 


7,700 

19,700 

2,100 


500 

1,800 

400 


25,500 


9,600 


2,300 


2,100 


3,200 


7,300 


1, 100 


10,200 

15,300 


4,600 

6,100 


1,300 
1, 100 


800 

1,300 


700 

2,600 


2,600 

4,700 


400 

700 


6,600 


1,400 


500 


1, 100 


300 


2,700 


500 


204,300 


22,400 


4,700 


36,400 


27,500 


92,900 


20,300 


Mining 


15,000 


900 


400 


3,900 


1,000 


9,500 


300 


Metal mining 

Coal mining - - 

Crude petroleum and natural gas 

Quarrying and nonmetalllc mining 


2,200 

2,700 

0,500 

1,500 


100 

100 

500 

100 


(*) 

100 


800 

300 

2,500 

300 


100 

200 

500 

200 


OljNSMl 

slss 


100 

100 

W 

100 


Contract construction - - 


40,700 

47,600 


300 

1,700 


300 

400 


8,800 

10,700 


3,000 

2,500 


21,500 

28,400 


6,000 

3,800 


Transportation and public utilities 

Railroad transportation 

Communication - 

Electric, gas, and sanitary services 

Other transportation 


5,000 

13,700 

24,800 

4,100 


100 
300 
1, 100 
300 


(*) 

100 

300 

<‘) 


900 

3,000 

5,800 

1,100 


100 

300 

2,100 

O) 


2,800 

10,000 

13,000 

2,600 


1, 100 
100 
2,500 
100 


Wholesale and retail trade 

Finance, insurance, and real estate 

Services . T , , _ - . „ - 


23,500 

2,700 

73,900 


1,300 

18,200 


200 

200 

3,300 


4,300 

600 

8,100 


! 13,400 

400 
7,200 


3,500 

800 

29,300 


800 

700 

7,800 


Commercial laboratories; business and management con- 
sulting services 

Medical and dental laboratories 

Engineering and architectural services 

Other services 


25,800 

417,100 

1,000 


11,000 

(‘) 

6,300 

(*) 


1,800 

m 


2,800 

(‘) 

6,300 

(*) 


2,100 

“U 

600 


5,400 

y,6oo 

200 


1,700 

0) 

6,000 

200 


Agriculture, forestry, and fisheries 


(*) 


(*) 


(*) 


(‘) 


(*) 


(‘) 


(«) 



1 Less than 60 cases. 

Non.— Detail may not add to totals because of rounding. 



Sborce: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Personnel in Industry, 196t; Bull. No. 1418. 



EMPLOYMENT 



59 



Tahyiq III-54 . Scientists and engineers primarily engaged in research and development in industry, by occupation, and as 

percent of all scientists and engineers, 1968 





Number in research and development 


Percent 
distribution > 


R&D scien- 
tists and en- 


Occupation 


Performance 


Management 
and adminis- 
tration 


Total 


gineers as 
percent of all 
scientists and 
engineers 1 




256,600 


47,200 


303, 800 


100.0 


35.7 




186,200 


34, 800 


220,900 


72.7 


32.3 




60,900 


10,400 


71,300 


23.5 


52.6 




38,700 


6,800 


45, 500 


15.0 


55.8 




10, 000 


1,800 


11, 800 


3.9 


84. 9 


rnysicisis- 


4,200 


800 


5, 000 


1.6 


40. 3 
9.3 


Metallurgists 


900 


300 


1,200 


.4 


Geologists ana geopuysiidots 

Mathematicians 


7, 100’ 


700 


7,800 


2.6 


53.1 




7,900 


1,500 


9,400 


3.1 


35.5 




1,400 


400 


1,800 


.6 


23.4 


Medical scientists-- 


1,600 


500 


2, 100 


.7 


24.4 


Agricultural BcientioiD 


4,900 


600 


5, 500 


1.8 


53. 9 




1,700 


700 


2,400 


.8 


48.0 


Other scientists 











i Estimates based on actual figures rather than rounded data shown. 
Note— Detail may not add to totals because of rounding. 



Source: U.S. Department o! Labor, Bureau of Labor Statistics, Employ* 
ment 0 / Scientific and Technical Personnel in Indiutry, 196i, Bull. No. 1418. 



One indication of the utilization of scientists 
and engineers by industry is the ratio of techni- 
cians to scientists and engineers. In research and 
development, as table III-55 also shows, there was 
a considerable range in 1962 among different in- 
dustries in the ratio of technicians to scientists 
and engineers. Among manufacturing industries, 
aircraft — the largest employer of R&D scientists 
and engineers and the second largest employer of 
R&D technicians— had a ratio (31 per 100) which 
was lower than the average for all industries com- 
bined. On the other hand, in the communication 
equipment industry — the largest employer, of 
R&D technicians — the ratio of R&D technicians 
to R&D scientists and engineers was considerably 
above average. All nonmanufacturing industries 
combined had a higher-than-average ratio, affected 
primarily by the large numbers of technicians in 
the service industries. 

Trends in Utilisation oj R&D Scientists and En- 
gineers . Changes in the method of obtaining 
employment data in the various industry surveys 
make difficult a direct comparison of the changes 



over the past several years among the R&D sci- 
entists and engineers in the different occupational 
groups. (See previous discussion.) However, 
relative changes in the composition of the total 
group between 1959 and 1962 can be seen in table 
III-56. Only very slight changes occurred in the 
percent distribution of R&D scientists and engi- 
neers — a 1-percentage-point increase in chemists 
and a slightly larger decrease for engineers were 
the only significant changes. 

For the 1-year period ending in January 1962, 
the 1-percent growth in R&D scientists and engi- 
neers was due primarily to the increase in numbers 
of engineers in R&D activities. (See table III-57.) 
R&D chemists, the largest scientific group, de- 
clined considerably more than the total chemist 
group. (See table III-9 and previous discussion 
on occupational change.) The large proportionate 
increases reported for the small groups of agricul- 
tural scientists and geologists and geophysicists 
may be due to a number of survey methodological 

factors. 
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Table III-55. — Technicians primarily engaged in research 
and development, and ratio of R&E? technicians to R&D 
scientists and engineers, by industry, 1968 



Industry 


R&D 

technicians 


R&D 

technicians 
per 100 
k&d 
scientists 
and 

engineers 


Total. 


151,000 


50 


Manufacturing - — 


127,000 


48 


HvdnMiM and aMMMorlM . - 


4,500 

3,200 

1,000 

( *{ioo 

17,600 


23 

40 

53 

44 


TP/vwl End kfnrirjul nroducts - 


T«vtn« mill nrndllflt* _ - - 


A ClvliO -LULU piUUUVW-*-- — . . 

Lumber and wood products, except furniture. 

Ptnar And *111 Ad nrnducts 


Chemicals and allied products 


Industrial chemicals — - - 


7,800 

2,100 

2,000 

100 

4,600 


45 

58 

34 

0 

40 


PiiitiM And synthetics, ezcent glass 


Drugs - - ... - 


Aurionltiiral flhe m 1cMff. - 


Other chemical products 


PAtrnlAnm raflnlnv 


2,400 

1,300 

1,700 

3,600 


61 

45 

56 

58 


Rubber and miscellaneous plastics products... 

fltnnA cIav xnd pIass nrnducts _ - 


Primary metal industries-- 


Blast furnaces and basic steel products. — 
Other primary metal Industries 


1,700 

1,000 


45 

Z» 


pAhr1f>ftt.Ed mAtftl DrOdllCtS ... 


3,700 

16,500 


60 

62 


Machinery, except electrical 


Enirines and turbines. -------- - 


1,000 

5,200 

1,600 

8,700 


62 

57 

54 

68 


Office, computing, and accounting ma- 
chines . — ... 


Farm machinery And eauiDment.. 


Other machinery. 


Electrical equipment and supplies 


36,500 


56 


Electric distribution equipment and In- 
dustrial aDDaratus.. — - - - 


N* 1*1* 

8 §88888 


62 

64 

54 

55 

52 

53 

02 


Household RDDllances. - 


Communication eouinment-- 


Electric lighting and wiring equipment.... 
Electronic components accessories 


it *d( o And television receiving sets. ------- 


Miscellaneous electrical equipment and 
supplies 


Transportation equipment 


22,900 


38 


Motor vehicles and eauinment. - 


6,000 

15,300 

800 


77 

31 

54 


Aircraft and Darts. - 


Other transportation equipment 


Instruments and related products 


8,000 


53 


Engineering and scientific instruments— 
Other Instruments and related products 

Other manufacturing industries 


3,100 

4,000 


48 

58 


2,100 


70 


Nonmanufacturing 


24,000 


63 


Mining 


600 


28 


Metal mining - 


200 

200 

200 

too 


58 

103 

13 

25 


Coal mining.. - - 


Crude netroletim and natural gas 


Quarrying and nonmetaUlc mining 


Contract construction 


100 

800 


0 

33 


Transportation and public utilities 


Railroad transnortation 


(l) 200 
400 
100 


<■> » 
28 
30 


Communication - 


Electric, gas, and sanitary services 

Other transportation 


Wholesale and retail trade.. - 


1,400 

21,000 


52 

(,) 71 


Finance, insurance, and real estate 


Services 


Commercial laboratories; business and 
management co n sultI n g services, 


14,100 

100 

6,800 

(>) 


70 

50 

74 

<*) 


Medical and dental laboratories 


Engineering and architectural services 

Other services 


Agriculture, forestry, and fisheries 


(0 


0) 



1 Less than 60 cases. 

Note.— Detail may not add to total because of rounding. 

Source: U.S. Department of Labor, Bureau of Labor Statistics, Employ- 
ment of Scientific and Technical Pertonnel in Indtutry, 1969, Bull. No. 1418. 



Table III-56. — Percent distribution of scientists and en- 
gineers primarily engaged in research and development in 
industry, by occupation, 1969-68 



Occupation 


1050 


1060 


1061 


1062 


Total 


100. 0 


100.0 


100.0 


100.0 


Engineers 


74.2 


74. 1 


72.6 


72.7 


Physical scientists 


23.3 


23.6 


24. 1 


23.6 


Chemists 


14.0 


14.2 


16. 8 


16. 0 


Physicists 


4.6 


4.6 


3.9 


3.9 


Metallurgists 

Geogologists and geo- 


1.9 


2.0 


1. 7 


1. 6 


physicists 


.3 


• 3 


. 3 


.4 


Mathematicians 


2.6 


2.6 


2. 3 


2. 6 


Life scientists 


2.2 


2.2 


2.7 


3. 1 


Medical scientists 


.4 


.4 


.7 


.6 


Agricultural scientists 


.6 


.4 


.4 


.7 


Biological scientists 


1.3 


1.3 


1.7 


1. 8 


Other scientists (unclassi- 










fied) 


.2 


.2 


.7 


.8 



Note.— D etail may not add to totals because of rounding. 

Sources: National Science Foundation, Scientific and Technical Pertonnel 
in American Indtutry — Report on a 1959 Survey, NSF 60-62; Scientific and 
Technical Pertonnel in Indtutry, 1960, NSF 61-76; Scientific and Technical 
Pertonnel in Industry, 1961, NSF 63-32; and U.S. Department of Labor, 
Bureau of Labor Statistics, Employment of Scientific and Technical Pertonnel 
in Industry, 1969, Bull. No. 1418. 



Full-Time-Equivalent Employment in Research 
and Development. A longer trend period in the 
employment of scientific and engineering personnel 
can be observed by comparing the full-time- 
equivalent employment of scientists and engineers 
in R&D activities. The full-time-equivalent num- 
ber is equal to the number of scientists and engi- 
neers employed full time in the performance and 
administration of R&D, plus the number em- 
ployed only part time in such work converted to a 
full- tim e basis. For example, two employees, each 
normally working in research and development foi 
half the normal workweek, would equal one “full- 
time-equivalent” employee. The full-time-equiva- 
lent figure thus represents the total input of 
scientific and engineering personnel resources in 
R&D activities. Information on this full-time- 
equivalent employment comes primarily from 
National Science Foundation annual surveys of 
funds expended for industrial research and develop- 
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ment. A direct comparison of the 1961 and 1962 
employment data from the R&D expenditures 
survey should not be made with the data from the 
1961 and 1962 manpower industry surveys because 
of the diff erent methodologies and concepts used 
to obtain information. 



Table III-57. — Scientists and engineers primarily engaged 
in research and development in industry , by occupation , 
1961 and 1962 



Occupation 


Number employed 


Percent 


January 1961 


January 1962 


change 


Total 


301, 000 


303, 800 


0.9 


Engineers 


218, 300 


220, 900 


1.2 


Physical scientists 


72, 300 


71, 300 


—1.4 


Chemists 


47, 600 


45,500 


—4.4 


Physicists 


11, 700 


11, 800 


.9 


Metallurgists. 


5,100 


5,000 


—2. 0 


Geologists and geo- 
physicists 


800 


1, 200 


50.0 


Mathematicians 


6, 900 


7,800 


13.0 


Life scientists 


8, 300 


9,300 


12.0 


Medical scientists 


2, 100 


1,800 


—14.3 


Agricultural scien- 
tists 


1, 200 


2, 100 


75.0 


Biological scientists... 


5, 100 


5,500 


7.8 


Other scientists (un- 






20.0 


classified) - 


2,000 


2,400 



Not*.— D etail may not add to totals because of rounding: percent change 
computed from unrounded data. 



Sources: National Science Foundation, Scientific and Technical Penonnel 
in Induttry, 1961, NSF 83-32, and U.S. Department of Labor, Bureau of 
Labor Statistics, Employment oj Scientific and Technical Pertonnel In 
Induttry, 196t, Bull. No. 1418. 



Although employment of R&D scientists and 
engineers has risen steadily since 1957, the rate 
of growth appears to have declined since 1959. 
In the period from January 1957 to January 1962, 
the full-time equivalent of industrial scientists 
and engineers engaged in research and develop- 
ment increased about 43 percent. For the 2-year 
period between 1957 and 1959, there was a rise of 
17 percent which was followed by an increase of 
nearly 22 percent for the 3-year period ending in 
January 1962. (See table III-58 and chart 
III-10.) 



Chart III-10. Growth in full-time-equivalent 
number of R&D scientists and engineers in 
industry, 1957-62 

(umber) 
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Source: National Science Foundation. 




Table III-58. — Full-time-equivalent number of scientists 
and engineers primarily engaged in research and develop- 
ment in industry, 1967-62 



Year* 


Number 


Percent change 
from previous 
year 


1962 


319, 800 


4.5 


1961 


306, 100 


6.9 


1960 


286, 300 


9.0 


1959 


262, 600 


10.2 


1958 


238, 400 


6.4 


1QJV7 


224, 000 









i As of January for each year. 

Source: National Science Foundation, Reviewt of Data on Retearch & De- 
velopment, No. 40, "Research and Development in American Industry, 1962," 
NSF 83-37. 

Functions of Science and Engineering Person- 
nel in Colleges and Universities 

Although teaching is the primary function of 
scientists and engineers employed in U.S. colleges 
and univ ersities, many of them, primarily in 
universities with extensive graduate programs, en- 
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gage in a wide range of other activities, including 
research, administration, consultation, and ex- 
tension work. The 1961 survey of colleges and 
uni versities conducted by the National Science 
Foundation obtained figures on the numbers 
employed full and part time in different functions. 

Patterns in Colleges and Universities. Data 
from the 1961 survey show that well over two- 
fifths of the 175,600 scientists and engineers 
employed in colleges and universities were teaching 
and another one-fourth were in R&D work. 
(See table III-59.) Among faculty personnel, 
ftvout 60 percent were corcemed with teaching 
and only one-tenth as many with R&D activities. 
In contrast, about 70 percent of nonfaculty 
professional personnel were performing research 
and development, and less than one-tenth as 
many were in teaching. It should be further 
noted, however, that of the 39,300 faculty person- 
nel reported engaged in a combination of activities, 
a fairly substantial number probably spent a 
portion of their time in research and develop- 
ment. 12 

Life scientists, the largest scientific occupational 
group employed in colleges and universities 
(63,200), had the smallest proportion of personnel 
primarily concerned with teaching — 27 percent, 
compared with over 60 percent of the 36,000 
social scientists and psychologists and 55 percent 
of the 49,100 physical scientists. On the other 
hand, more than 40 percent of the personnel in 
the life sciences, but only 17 percent of those in 
the physical sciences, were involved in a variety 
of activities which undoubtedly included some 
time spent in teaching. Among the individual 
fields in the physical and life sciences, the number 
and proportion of personnel engaged in different 
functions varied considerably. (See table III-60.) 

R&D Personnel in Colleges and Universities. 
Data obtained from institutions of higher educa- 

18 The 1961 survey also provided data on the full-time- 
equivalent employment of scientists and engineers (in- 
cluding graduate students) in teaching, research and 
development, and other activities. See previous discussion 
for a definition of the full-time-equivalent concept used 
in industrial surveys. For discussion of the relationship 
between the total scientists and engineers employed and 
the full-time equivalent in different functions, refer to 
National Science Foundation, Reviews of Data on Re- 
search & Development , No. 37, “Science and Engineering 
Professional Manpower Resources in Colleges and Uni- 
versities, 1961. A Preliminary Report,” NSF 63-4. 



Table III-59. — Science and engineering professional per- 
sonnel employed in colleges and universities ,‘ by function 
and type of personnel, 1961 



Function 


Total 


Faculty 


1 

Nonfacult* 

professional 

personnel 


i 

Graduate 

students 


All functions 

Full time 


175,600 


108,100 


32,500 


35,000 


115,000 

60,600 


87,200 

20,900 


27,800 

4,700 




Part time 

Teaching 2 

Full time _ 


35,000 


78,900 


61,000 


1,900 


16, 100 


46, 100 
32,900 


45.000 

16.000 


1, 100 
800 




Part time 

Research and development *... 
Full time 


16,100 


42,900 


6,200 


22,100 


14,600 


25,100 

17,800 


6,300 

900 


19,800 

2,300 




Part time 

Other functions 2 

Full time 


14,600 


5,, 00 


1,700 


3,300 


700 


4,300 

1,600 


1,400 

300 


2,800 

500 




Part time 

Combined functions 1 

Full time 


700 


48,000 


39,300 


5,200 


3,600 


39,500 

8,500 


35,600 

3,800 


t— it— i 

SS 




Part time 


3,600 



> Includes Federal contract research centers and agricultural experiment 
stations with their associated colleges of agriculture. 

1 Personnel in these functions were reported as devoting all of their em- 
ployed time to each of these functions respectively although some undoubt- 
edly spent limited amounts of time in other functions. Those personnel 
reported in “other functions” were engaged in any one of several functions 
such as administration, extension work, etc. 

3 Personnel under “combined functions" were reported as engaged in a 
combination of two or more of the major functions reported. 

Note.— D etail may not add to totals because of rounding. 

Source: Data for “all functions” from National Science Foundation, 
Reviews of Data on Research <fc Development, No. 37, “Science and Engi- 
neering Professional Manpower Resources in Colleges and Universities, 
1961. A Preliminary Report,” NSF 63-4. Other data on employment by 
function based on unpublished materials from the 1961 survey, which pro- 
vided data for the report cited. 

tion in 1961 showed that 42,900 scientists and 
engineers, nearly 25 percent of the total number 
reported employed, were almost wholly engaged in 
R&D activities. As noted before, it should be 
borne in mind that many additional personnel 
who were engaged in a combination of activities 
undoubtedly spent some time in research and 
development. Furthermore, the 1961 survey of 
colleges and universities indicates that the bulk 
of R&D activities was undertaken in institutions 
granting graduate degrees in one or more fields 
of engineering, the physical and life sciences, 
social sciences, and psychology. 

One-third of the engineers and more than one- 
fourth each of the physical scientists and the life 
scientists were primarily performing R&D work. 
In contrast, less than one-fifth of the psychologists 
and less than one-tenth of the social scientists 
were similarly engaged. Among the individual 
physical sciences and life sciences, the proportions 
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Table III-60.-Scfe»ce and engineering professional personnel employed in colleges and univereitmf by field and function, 

1961 



Field 


All functions 


Teaching * 


Research and develop- 
ment * 


Other functions * 


Combined func 


tions* 


Total 


Full 

time 


Part 

time 


Total 


Full 

time 


Part 

time 


Total 


Full 

time 


Part 

time 


Total 


Full 

time 


Part 

time 


Total 


Full 

time 


Part 

time 


Total... 

F.nfrlnpfirlnp 


176,600 

27.300 


116,009 


60,600 


78,900 


46, 10C 


32,900 


42,900 


26,100 


17,800 


5,800 

800 

700™ 


4,300 
700™ 
j 400™ 


1,500 


<9,000 

~5,800 

“Zioo™ 


39,600 


8,600 


18,600 


8,700 


11,600 


6,800 


4,700 

12,100 


9,100 


6,000 


3,100 

6,300 


“ loo™ 


6,100 


700 


PhvQiofll qpiflnCGS - 


49,100 


30,000 


19,100 


26,600 


14,600" 


13,200 


7,900 


300™ 


7,000 


1,600 


Mathematics 

Physics and astronomy.— 

Chemistry 

Earth sciences 

Hthnr 


14,800 

13.700 

16.700 
3,900 

900 


9,500 

8.300 

9.300 

2.300 
600 


j3JOi Ot 
COC6C«»KOO 
88888 


N- QO 05 0 

iilii 


6,200 

2,900 

4,300 

900 

200 


4,300 

3,100 

3,700 

800 

200 


1,800 

5,300 

4,600 

1,200 

300 


1,200 

3,300 

2,600 

600 

200 


600 

2,000 

2,000 

600 

100 

6/700 


200 

100 

200 

100 

0) 

3,300 


100 

100 

200 

100 

<2 


100 

W 

100 

100 

( 4 ) 


2,200 

2,200 

2,900 

1,000 

100 


2,000 

2,000 

2,200 

800 

100 


300 

300 

700 

200 

0 

6,600 


T tin r ninn nno 


63,200 


42,600 


20,600 


17,200 


9,50(T 


7,700 


16,500 


9,800 


2,700 


600 


26,200 


20,600 


Biological sciences 

Clinical sciences 

A iMlt OAlftflrtQQ 


31.100 

23,400 

8,800 

26,900 

9,200 


21,300 

14,800 

6,600 

18,600 

6,300 


9,800 

8,600 

2,300 

8,400^ 

3,900 


11,800 

4,300 

1,000 


7.400 

1.300 

800 


4,400 

3,000 

300 


8.500 
4,400 
3,700 

2,500^ 

1.500 


4,800 

2,900 

2.000 


3,600 

1,400 

1,700 


900 

1,500 

900 


700 

1,200 

900 

300™ 

100 


200 

300 

0) 


9,900 
13. 100 
3,100 


8.400 

9.400 
2,900 


1,600 

3,800 

200 


Agricultural sciences------ 

Social sciences 

Psychology 


18,100 

5,600 


12,100^ 

3,100 


6~000 

2,400 


900™ 

500 


1,600 

1,000 


600™ 

400 


300 

200 


5,600 

1,900 


5,100" 

1,600 


600 

300 



1 See footnote 1, table III-59. 

2 Personnel In these functions were reported as devoting all of their em- 
ployed time to each of these functions respectively, although some un- 
doubtedly spent limited amounts of time in other functions. Those per- 
sonnel reported in “other functions” were engaged in any one of several 
functions such as administration, extension work, etc. 

i Personnel under “combined functions” were reported as engaged in a 
combination of 2 or more of the major functions reported. 

4 Less than 60. 



Note.— Detail may not add to totals because of rounding. 

Source: Data for “all functions” from National Science Foundation, Re- 
views of Data on Research & Development, No. 37, "Science ana Engineering 
Professional Manpower Resources in Colleges and Universities, 1801. A pre- 
liminary Report,” NSF 63-4. Other data on employment by function based 
on unpublished materials from the 1861 survey, which provided data for the 
report cited. 



in research and development ranged from 13 
percent in mathematics to 43 percent in agricul- 
tural sciences. (See table III-61). As indicated 
above, it appears that in some fields (e.g., clinical 
sciences) the proportion of personnel who en- 
gaged in research and development in addition 
to their primary function was substantial. 

A heavy concentration of nonfaculty pro- 
fessional personnel devoted most of their time 
to research and development compared with 
the much smaller proportion of faculty personnel. 
(See tables III-59 and III-62.) In engineering, 
the physical sciences, and psychology, less than 
10 percent of the R&D personnel were faculty 
members, compared with 20 percent or more in 
the social and life sciences, as shown in table 
III-62. In most colleges and universities proper 
(as distinguished from Federal contract research 
centers), faculty members were the principal 
investigators of research projects, and most of 
the other professional personnel (including gradu- 
ate students) carried out their work under faculty 
direction. 



R&D Scientific and Technical Personnel in the 
Federal Government 

More than 50,800 scientists and engineers em- 
ployed by the Federal Government in October 
1962— more than one-third of all employed— were 
engaged in R&D activities. Information from a 
1960 survey indicates that about 7 percent of 
these personnel were concerned primarily with 
planning and managing research and development. 

Occupational Patterns in Research and De- 
velopmenL Although most of the natural science 
and engineering occupations had considerable 
numbers of personnel in research and development, 
the physical sciences, both as a whole and in almost 
all the individual occupations, had the largest 
proportions of R&D personnel. Over nine-tenths 
of the 4,600 physicists and half or more of the 
personnel in all the other physical sciences (with 
the outstanding exception of meteorology) were 
engaged in research and development. About 
half of the 7,200 biological scientists (notably 
those in bacteriology, entomology, and fishery 
biology) were in research and development, in 
contrast to about one-tenth of the agricultural 
scientists. 
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Table III— 61 . — Science and engineering professional 
personnel engaged in research and development in colleges 
and universities 9 l by field f 1961 



Field 


Number of e 
persom 

Total 


mployed 

Number 
In R&D » 


R&D as 
percent 
of total 


Total 


175, 600 


42,900 


25 


Engineering 


27, 300 


9,100 


33 


Physical sciences 


49, 100 


13,200 


27 


Mathematics.. 


14,800 


1,800 


13 


Physics and astronomy.. 


13,700 


5, 300 


39 


Chemistry 


15,700 


4,600 


29 


Earth sciences 


3,900 


1,300 


33 


Other 


800 


300 


25 


Life sciences 


63,200 


16, 500 


26 


Biological sciences 


31, 100 


8,500 


27 


Clinical sciences 


23,400 


4,400 


18 


Agricultural sciences 


8,800 


3,700 


43 


Social sciences 


26, 900 


2, 500 


9 


Psychology 


9,200 


1,500 


16 



i See footnote 1, table HI-50. 

* Full-time and part-time employment. 

• Although personnel engaged in research and development were reported 
as devoting all of their time to this activity, some of them undoubtedly spent 
limited amounts of time in other functions. 

Note.— D etail may not add to totals because of rounding. 

Source: Total employment data from National Science Foundation > 
Reviews of Data on Research Devetopment f No. 37, “Science and Engineer* 
ing Professional Manpower Resources in Colleges and Universities, 196L 
A Preliminary Report,” NSF 03-4. Other data on employment in research 
and development based on unpublished materials from the survey which 
provided data for the report cited. 



In engineering, nearly two-thirds of the chemi- 
cal, well over half of the mechanical, and nearly 
half of the electrical and electronic engineers were 
in research and development, compared with well 
under one-tenth of those employed in civil and 
industrial engineering. In mathematics, about 
half, and in psychology, about two-iifths, were 
engaged in research activities. Operations re- 
search, a classification established only a few 
years ago, was the smallest occupational group, 
but almost half were involved in research and 
development. (See table 111-63.) 

About 15,000 (16 percent) of the almost 93,400 
technicians employed in Federal agencies were 
engaged in research and development. Of the 
R&D total, nearly three-fifths were engineering 
technicians. However, within any one occupa- 
tional group, the highest proportions of R&D 
technicians were employed in mathematics and 
the biological sciences. (See table III-64.) 

In 1962, the Department of Defense, largest 
Government employer of scientific and technical 
personnel, also had the largest R&D groups of 
scientists and engineers and technicians. Within 
the Defense agencies, the Departments the Navy 
employed more scientists and engineers (11,300) 
and technicians (about 3,600) in R&D work than 
any other single Federal department or agency for 
nearly one-fourth of the Government total. Out- 
side of the military agencies, the National Aero- 
nautics and Space Administration employed 
almost all of its 9,000 scientists and engineers, and 
almost 90 percent of its 1,400 technicians in re- 
search and development. Well over half of the 



Table III-62 . — Science and engineering professional personnel engaged in research and development 1 in colleges and uni- 
versities, 2 by type of personnel and field, 1961 



Type of personnel 


Total* 


Engineering 


Physical 

sciences 


Life sciences 


Social sciences 


Psychology 


Total 


42,900 


9,100 


13, 200 


16, 500 


2, 500 


1,500 


Faculty - 


6, 200 


900 


1, 100 


3, 500 


500 


100 


Nonfaculty professional personnel 


22, 100 


5,500 


7,400 


8,000 


700 


600 


Graduate students 


14,600 


2,700 


4,700 


5,000 


1, 300 


800 



i Although these personnel were reported as devoting all of their time to 
research and development, some of them undoubtedly spent limited amounts 
of time in other functions. 

’ See footnote 1, table 111-59. 

* Includes full-time and part-time employment; graduate students were 
employed on a part-time basis only. 



Note.— D etail may not add to totals because of rounding. 

Source: Unpublished data based on information obtained in National 
Science Foundation 1961 survey of science and engineering professional per- 
sonnel in colleges and universities. 
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Table III-63.— Scientists and engineers engaged in research 
and development in the Federal Government, by occupa- 
tional group, October 1962 



Occupational group 


Scientists 

and 

engineers 


Number < 
in R&D 


R&D sci- 
entists and 
engineers 
as percent 
of total 


Total 


L44, 122 


50, 843 


35.3 


Physical sciences 


23, 043 


16, 341 


70.9 


Physics 


4, 596 


4,237 


92.2 


Geophysics, geology, and 


2,367 


1,226 


51.8 


geodesy 


Chemistry 


6,789 


4,908 


72. 3 


Metallurgy 


581 


431 


74. 2 


Meteorology 


2, 123 


338 


15. 9 


Other 1 


6, 587 


5,201 


79. 0 


Mathematics 3 


5, 163 


2,576 


49.9 


Engineering 


67, 500 


23,502 


34.8 


Civil 


18, 304 


1,384 


7.6 


Mechanical 


17, 250 


9,605 


55. 7 


Electrical and electronic — 


14, 721 


7, 028 


47. 7 


Chemical 


1, 195 


787 


65. 9 


Industrial 


2, 175 


125 


5. 7 


Other *_ 


13,855 


4,573 


33.0 


Biological sciences 


7, 212 


3, 574 


49.6 


Agricultural sciences (in- 




1, 532 


9.3 


eludes forestry) 


16, 454 


Health (selected categories) 4 . 


14,640 


1,368 


9. 3 


Social sciences (selected cat- 




921 


16.8 


egories) 5 


5,479 


Geography and cartography. 
Psychology 


. 2, 389 

1, 815 


100 

730 


4. 2 
40.2 


Operations research 


427 


199 


46. 6 



1 General physical sciences, astronomy and space sciences, technology, and 



other physical sciences. , ^ .. . 

* Actuary, mathematics, mathematical statistician, and statistics. 

» General engineering, materials, safety, Are prevention, maintenance, ar- 
chitectural, mining, petroleum production and natural gas, agricultural, ana 
welding engineering. 

« Mescal officer, dental officer, and veterinarian. 

» Social science, economics, history, and anthropology. 



Source: National Science Foundation, from U.S. Civil Service Commis- 
sion data. 



5,100 R&D scientists and engineers at the Depart- 
ment of Agriculture were in the biological and 
agricultural sciences, although chemists made up 
the largest single group of RAD scientists. In 
the Department of the Interior, of the 3,900 R&D 
scientists and engineers, over half were in the 
physical sciences (primarily geology) and over 
one-fourth were in engineering (chiefly civil engi- 



Table III-64. — Technicians engaged in research and de- 
velopment in the Federal Government, by selected occupa- 
tional groups, October 1962 



Occupational group 



Physical sciences 

Mathematics 

Engineering 

Biological sciences — 
Agricultural sciences. 



Mechanics. 
All other 3 . 



Technicians 


Number 
in R&D 


R&D tech- 
nicians as 
percent of 
total 


93, 354 


14, 925 


16.0 


5,946 


2, 008 


33.8 


565 


458 


81. 1 


41, 849 


8,362 


20.0 


2, 710 


1,824 


67.3 


10, 680 


733 


6.9 


. 9, 969 


667 


.7 


12, 848 


732 


5.7 


8,787 


141 


1.6 



i mciuaes perouimei a* * - — 

health series («.?., medical technician, physical therapy assistant), 
asocial sciences, geography-cartography, and psychology. 

Source: National Science Foundation, from U.S. Civil Service Commission 



data. 



neering) . (See tables III— 65 and III~66 and 
chart III-ll.) 

Trends in Utilisation oj R&D Personnel. 
The Government’s involvement in research and 
development activities in recent years is indicated 
by the trends in employment of R&D scientists 
and engineers. Overall, the number of scientists 
and engineers in research and development 
increased almost 22 percent between 1958 and 
1962. An actual small decline between 1958 and 
1959 was followed by much greater increases. 
(See table III-67.) Although almost all occupa- 
tional groups increased from 1958 to 1962, the 
proportionate distribution changed somewhat dur- 
ing that period. (See chart III-12.) 

The R&D physical scientist group increased 
in numbers in each successive period, except 
1962 for an overall 4-year rise of almost 50 per- 
cent. The apparent decline in 1961-62 was 
due primarily to the fluctuations in numbers 
of personnel in the “other” physical sciences 
category. As discussed in more detail in the 
section on employment of all Government scientific 
and engineering personnel, the fluctuations were 
caused principally by the reclassification of 
large numbers of engineering personnel in JNA&A. 
Employment of engineering personnel in research 
and development increased in 1960 after de- 
clining the previous year and thereafter fluctuated 
in 1961 and 1962, primarily because of classifi- 



cation changes. 
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Chart III-ll. R&D scientists and engineers employed in the Federal Government) by agency> 

October 1962 



(Total R&D scieotists and eifiieers: 50,843) 
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Sources: National Science Foundation and Civil Service Commission. 
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